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Key Messages

The Climate Risk Index (CRI) ranking in-
dicates that, in 1993-2022, Dominica,
China, and Honduras were the coun-
tries most affected by extreme weather
events’ impacts.

The ranking shows Pakistan, Belize, and
Italy as the most affected by extreme
weather events’ impacts in 2022.

From 1993 to 2022, 765,000+ people
died worldwide and direct losses of
nearly USD 4.2 trillion (inflation-adjust-
ed) directly resulted from 9,400+ extreme
weather events.

Floods, storms, heat waves, and
drought were the most prominent im-
pacts from short- and long-term perspec-
tives. From 1993 to 2022, storms (35%),
heat waves (30%), and floods (27%)
caused the most fatalities. Floods were
responsible for half of the people affect-
ed. Storms caused, by far, the most signif-
icant economic losses (56% or USD 2.33
trillion inflation-adjusted), followed by
floods (32% or USD 1.33 trillion).

Vi.

The most affected countries in the long-
termindex for 1993-2022 can be divided
into two groups: (1) Countries most af-
fected by highly unusual extreme events
(e.g. Dominica, Honduras, Myanmar,
Vanuatu) and (2) countries affected by
recurring extreme events (e.g. China, In-
dia, the Philippines). Climate science
clearly shows that climate change in-
creases the risk for both categories and
contributes to transforming uncommon-
ly extreme events into continual threats,
creating a ‘new normal’

The CRI shows that all countries are
affected. Seven of the 10 most affected
countriesin 2022 belonged to the high-in-
come country group*. This clearly indi-
cates that, while the coping capacities of
high-income countries significantly ex-
ceed those of lower-income countries,
higher-income countries should also in-
crease their climate risk management.
Over the long term, the ranking shows
that extreme weather events’ impacts
particularly affect Global South coun-
tries. With five countries, the lower mid-
dle-income group is the largest country
group among the 10 most affected coun-
tries, including three SmallIsland Devel-
oping States/Least Developed Countries,
where coping capacities are significantly
lower.



Vil.

Viil.

The CRIranking is based on the best pub-
licly available historical data seton the ex-
treme weather events’ impacts. Extreme
weather events and their impacts are
often underreported in Global South
countries because of data quality and
coverage challenges and data gaps. As
a result, this ranking may less accurate-
ly capture these impacts and, therefore,
how Global South countries are affected.

Human-induced climate change affects
the frequency and intensity of extreme
weather events and leads to wide-
spread adverse climate impacts. The
latest climate science and significantly
improved attribution science suggest
climate change’s influence on extreme
weather events is ‘on the same level of
scientific confidence as the statement
that human influence has warmed the
climate.’?

IX. COP29 failed to deliver an ambitious

1
2

New Collective Quantified Goal (NCQG)
on Climate Finance. Considering the
identified needs, and the great urgency
of the climate challenges that developing
countries face, the USD 300 billion annu-
ally by 2035 can only be seen as the bare
minimum response to the escalating cli-
mate crisis. The NCQG also failed to in-
clude measures to address loss and dam-
age. This gap must be filled as soon as
possible. This situation is even more wor-
rying given the extensive gaps in adap-
tation finance compared with the needs
and commitments (even if progress was
made). Substantially increased support
by high-emitting countries and other pol-
luters is needed for the most vulnerable
in addressing climate impacts.

The CRI shows that a lack of ambition
and action in mitigation leads to being
strongly affected, even in high-income
countries. Itis in the interest of high-in-
come and highly emitting countries to
ramp up mitigation action, including
higher climate targets and such action’s
implementation, with new nationally de-
termined contributions (NDCs), to stay
below (or as close as possible to) 1.5°C
warming and keep impacts at a manage-
able scale.

World Bank 2024.
Otto 2023a.
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Introduction

Scorching heat, heavy rainfalls, raging wildfires, deadly
floods, and devastating storms - the manifestations of
extreme weather events have become an all-too-com-
mon new reality worldwide.

As humanity navigates this warming planet’s rising
tides and intensifying fires, the impacts of extreme
weather events are already reshaping economies, soci-
eties, and ecosystems at an alarming pace. Thisyear’s
relaunch of the Climate Risk Index (CRI) underscores
the severe toll of inaction and underscores the esca-
lating human and economic costs. From 1993 to 2022,
more than 765,000 people lost their lives worldwide
and direct losses of nearly USD 4.2 trillion (inflation-ad-
justed) directly resulted from more than 9,400 extreme
weather events.

The great number of such events in 2024 is a sobering
illustration of the climate crisis’ new phase, as extreme
events have become the ‘new normal.” In the Amazon,
the worst wildfires since 2005 consumed 22 million
hectares—an area almost the size of the entire United
Kingdom. Torrential rains and flooding in Brazil, which
is set to host COP30, displaced more than 580,000 peo-
ple and claimed many lives. Deadly heat waves swept
across Asia, the Mediterranean, and Mexico, result-
ing in numerous fatalities and devastating impacts on
the population and ecosystems. In September, deadly
rains hit West and Central Africa, also bringing fatalities
and displacing hundreds of thousands. In the United
States, hurricanes Helene and Milton, fuelled by record
Gulf of Mexico temperatures, killed hundreds and left

World Economic Forum 2024.
Kotz et al. 2024.

Lam and Majszak 2022.
Ripple and Wolf 2024.

ibid.

Copernicus 2024.

Copernicus 2023.

McKay et al. 2022.
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trails of destruction. And in October, in just minutes,
heavy downpours caused flash floods in eastern Spain,
sweeping away nearly everything in their path. More
than 200 people died and thousands of livelihoods
were devastated.

The World Economic Forum ranked extreme weather
events as the second most pressing short-term global
risk for 2025, projecting them to become even more se-
vere and the leading threat within the next decade®. As
the world approaches the +1.5°C temperature thresh-
old sooner than anticipated by the latest Intergovern-
mental Panel on Climate Change (IPCC) report, the as-
sociated irreversible impacts and risks are increasingly
evident? and disproportionately affecting the most vul-
nerable people and countries. These climate impacts,
both from extreme events and slow-onset processes,
could fundamentally reshape societal trajectories.
Moreover, there are increasingly clear indications that
we are entering a ‘critical and unpredictable phase’™ of
the climate crisis. It is critical because in the past two
years, various historical air and sea surface tempera-
ture records and ice extent records have been broken
many times over.® The Earth recorded its hottest day
everon 22 July 2024, and 2024 was the hottest year ever
recorded and the first year with an average tempera-
ture above 1.5°C (Copernicus 2025). The years 2023 and
2024 were, by far, the two years with the highest ever
global sea surface temperatures.t,” As anthropogen-
ic global warming continues, critical climate systems
are at risk of approaching tipping points.® Regarding
the possibility of self-reinforcing feedback effects and

Climate Risk Index 2025



the consequences of tipping points, however, science
can only give scenario probabilities and not a single,
definite prognosis. Current studies show the North At-
lantic is already weakened from climate change and
may be approaching a tipping point.° Similarly, some
major coral reefs may already have passed their tip-
ping points and certain coral species are now living at
or near their thermal limits because of their narrow
temperature tolerance.! For forest systems, the pos-
sibility of the Amazon forest soon reaching a tipping
point, triggering large-scale collapse of the forest, has
raised global concern.! Studies have concluded that
such a collapse is unlikely within the 21 century, but
interactions and synergies among disturbances (e.g.
frequent extreme hot droughts and forest fires) could
trigger unexpected ecosystem transitions even in the
forest system’s remote and inner parts.2

Projections of economic losses due to climate change
are also highly alarming. By 2050, climate change could
cost the global economy up to USD 38 trillion annual-
ly. This cost is primarily through losses in agriculture,
infrastructure, and public health.®* In absolute and rel-
ative terms, the Global South**is particularly affected.
Income losses in countries least responsible for climate
change are likely to be 60% higher than in higher-in-
come countries. Increasing climate change impacts
primarily result in increased costs for adaptation and
addressing loss and damage (L&D). The UN Environ-
ment Programme (UNEP) Adaptation Gap Report 2024
indicates USD 215-387 billion is needed annually for
effective adaptation. Moreover, current estimates of
climate finance needs for residual L&D in developing
countries were USD 116-435 billion in 2020, rising to

9  SchultheiB 2023a.

10 Schultheif 2023b.

11 IPCC2021a.

12 B.M.Flores et al. 2024.

13 Kotzetal. 2024.

14 Disclaimer on the use of country grouping terms.

USD 290-580 billion in 2030, USD 551-1,016 billion in
2040,and USD 1,132-1,741 billion in 2050.%%,** Beyond
economic losses, the geopolitical impacts on human
security are also becoming more pronounced. In re-
gions already vulnerable to conflict, such as East Africa,
climate impacts are exacerbating existing challenges,
with effects such as human insecurity, resource com-
petition, and social tensions.

However, the path forward is not without hope. Effec-
tive climate adaptation and disaster risk management
strategies have successfully reduced risks. Examples
exist from around the world. Owing to effective risk
prevention and adaptation, cyclone-related mortali-
ty in Bangladesh has fallen more than 100-fold in the
last 40 years, from 500,000 deaths in 1970 to 4,234 in
2007.In Ahmedabad, India, a deadly heat wave in 2010
spurred a Heat Action Plan, which has saved lives and
been replicated by more than 30 other Indian cities.*”
These examples highlight the potential of targeted,
localised adaptation and disaster risk management
strategies to reduce climate-related deaths, build re-
silience, and alleviate economic burdens.

The CRI findings, viewed in this broader context, are
a call to action and a reminder of the heavy toll ex-
treme weather events are inflicting on communities
and nations worldwide. Despite the urgent need for
change, ambition for reducing emissions is alarmingly
low. Fossil fuel companies and states continue to make
billions in profit each day,*® only to reinvest it into fossil
operations and lobbying to undermine climate action.
Phasing out fossil fuels remains the first line of defence
in the face of escalating climate impacts. Nations must

1) The term ‘Global South‘ has no fixed definition, nor is there a definitive list of countries it comprises. Referencing the G77 - a coalition of 134 nations
in Latin America, Africa, Asia, and Oceania - which collectively refers to itself as the Global South is one way to identify such countries. In this report,
the use of Global South is a deliberate effort to decouple the discourse on development from traditional, unsustainable growth models. However, it
does not suggest that all traditionally classified developing countries are homogenous or can be grouped into one category. Instead, the term high-

lights a shared set of vulnerabilities and challenges these countries face, despite their vast economic, social, and political differences.

2) UNFCCC Context: When referring to developed and developing countries in the context of the UNFCCC, the distinction follows the Annexes classifi-
cation, though this is solely for referencing purposes. 3) For the CRI results analysis, an income-based classification is applied, using the World Bank
classification (July 2024) of low, lower-middle, upper-middle, and high-income groups. Using economic distinction is methodologically relevant, as the

degree of economic effect is a key indicator in the CRI.

15 Markandya/ Gonzalez-Eguino 2018: L&D finance needs estimates are based on a scenario where equilibrium temperatures rise by 2.5 to 3.4°C.

16 Markandya and Gonzélez-Eguino 2018.
17 Gee2019.
18 Carrington 2022.
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immediately halt new fossil fuel projects, eliminate fos-  ing methane emissions. In parallel, adequate climate
sil fuel subsidies, and strengthen their commitments, finance and support for the most vulnerable countries
such as by tripling renewable energy capacity, dou- are essential for ensuring resilience and equity amid
bling energy efficiency by 2030, and drastically reduc-  escalating climate impacts.

1.1 Qualifier: How to read the Index

The CRI analyses how climate-related extreme weather events affect countries and, thereby, measures
the consequences of realised risks for countries. This backward-looking index ranks countries by their
economic and human effects (fatalities and affected, injured, and homeless people) with the most affect-
ed country ranked highest. The CRI aims to visualise how extreme weather events affected countries at a
point two years before publication®® and over the preceding 30 years. Because of limited data availabil-
ity on economic and human effects, it is not possible to include slow-onset processes in this index. The
index is based on data from the EM-DAT international disaster database, World Bank, and International
Monetary Fund (IMF). It examines absolute and relative impacts to create a country ranking based on six
indicators: economic losses, fatalities, affected people - absolute and relative (see chapter 6 for further
details on the methodology).

The CRI aims to contextualise international climate policy debates and processes with a view to the cli-
mate risk countries are facing. This index simplifies the aggregation and understanding of climate-re-

lated extreme weather events’ impacts across different regions and periods. The countries that extreme
weather events most strongly impact are ranked highest and should consider the CRI results as a warning
sign of their being at risk of frequent events or rare and extraordinary extreme events.

Climate science and significantly improved attribution science clearly show that climate change is affect-
ing the intensity, frequency, and duration of many extreme events. Such events’ impacts on, forexample,
economic costs and human health, also can more clearly be attributed to climate change.”®

19 Due to the methodological revision, this CRI edition is published in February 2025.
20 Otto2023a.
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Key results of Climate
Risk Index 2025

Climate change’s consequences are visible worldwide,
manifesting in the increased intensity and severity of
extreme weather events. Between 1993 and 2022,
more than 9,400 such events directly caused more
than 765,000 lost lives worldwide and direct losses of
nearly USD 4.2 trillion (inflation-adjusted).

2.1 Countries most affected
in 1993-2022

Dominica, China, and Honduras were the most affect-
ed countries from 1993 to 2022, followed by Myanmar,
Italy, and India. Figure 1 shows the 10 most affected
countries in the three-decade period, with their spe-
cific results for the six indicators analysed.

Figure 1: The 10 countries most affected in 1993-2022

CRI1993-2022

Dominica
China
Honduras L
Myanmar
Italy
India
Greece I
Spain i
Vanuatu

Philippines o I

Fatalities/100,000
I Fatalities

Dominica (1%) ranks highest because of its high rela-
tive economic losses, as well as high relative fatalities
and affected people. Theisland is regularly affected by
tropical cyclones, such as Hurricane Debby in August
2000, Hurricane Omar in October 2008, Tropical Storm
Erikain August 2015, Hurricane Maria in 2017, and Hur-
ricane Dorian in August 2019. Dominica is one of the
more hurricane-prone countries in the Caribbean, av-
eraging adamaging storm about every two years. Hur-

Climate Risk Index 2025

Affected/100,000
Il Affected

Losses, % of GDP
Il Losses

ricane Maria was exceptionally severe, causing dam-
age up to USD 1.8 billion, equalling 270% of the small
island’s gross domestic product (GDP).

China (2") ranks second because of its high absolute
loss and high relative numbers of affected people. Chi-
na also shows considerably high numbers for abso-
lute fatalities and people affected. China has faced
numerous extreme weather events with substantial
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societal, economic, and environmental impacts. Recur-
rent major floods, especially along the Yangtze River,
have caused extensive damage, including the 1998 and
2016 floods that displaced hundreds of thousands and
devastated agriculture and infrastructure. The coun-
try’s coastal regions have endured powerful typhoons,
such as Typhoon Fred in 1994 and Typhoon Saomai in
2006, which caused severe destruction and loss of life,
with storm surges and landslides compounding the
damage. Heat waves in northern and eastern China led
to water shortages and wildfire risks, while droughts,
such asin 1994, reduced crop yields and strained water
resources in heavily populated areas. There were more
than 600 extreme weather events during the examined
period, resulting in losses of USD 706 billion (adjusted
for inflation) and at least 42,000 fatalities.?

Honduras’ rank (3") owes to its high number of rel-
ative fatalities and affected people, and its absolute
fatalities and relative losses. Honduras is one of the
poorest countries in the Western Hemisphere and vul-
nerable to climate change because of its high exposure
to climate-related hazards (hurricanes, tropical storms,
floods, droughts, and landslides) that devastate crops
and critical infrastructure. In 1998, Hurricane Mitch de-
stroyed an estimated 70% of the country’s crops and
infrastructure, causing more than 14,000 deaths and
USD 7 billion in damage, significantly setting back the
country’s development process.?

Myanmar (4") has had exceptionally high absolute and
relative numbers of fatalities. Smaller contributions
to its ranking come from the relative values of affect-
ed people and economic losses. Myanmar is at risk of
several natural hazards, including extreme tempera-
tures, drought, cyclones, flooding and storm surges,
and heavy rainfall events. Extensive flooding contin-
ues to overwhelm and displace populations in sev-
eral regions. Cyclone Nargis in 2008 was particularly
devastating, killing nearly 140,000 people in floods
after the torrential rainfall. The event caused USD 5.7
billion in damage.

Italy (5%) ranks high mainly due to its high absolute
and relative numbers of fatalities. The country has
faced several extreme heat waves, especially in the
previous 20 years, causing severe human and econom-

21 Centre for Research on the Epidemiology of Disasters 2024.
22 World Bank 2024a.
23 Centre for Research on the Epidemiology of Disasters 2024.
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ic losses. The years 2003 and 2022 were notable for
their exceptionally high numbers of fatalities associ-
ated with scorching temperatures and damage from
droughts, wildfires, decreased agricultural produc-
tivity, infrastructure damage, and the strain on health
services and energy grids. Heavy flooding, especially
along the Po River, caused extensive damage, such as
in the 1994 and 2000 Piedmont floods. Overall, Italy
suffered economic losses of nearly USD 60 billion and
more than 38,000 fatalities.

India (6™) shows high absolute fatalities and economic
losses, as well as high absolute and relative numbers of
people affected. The country has faced a variety of in-
creasingly frequent extreme weather events, including
floods, heat waves, cyclones, and drought. Floods and
landslides resulting from heavy monsoons displaced
millions and damaged agriculture. And cyclones dev-
astated coastal areas, underscoring India’s diverse cli-
mate risks. Notable events included the 1998 Gujarat
and 1999 Odisha cyclones, Cyclones Hudhud and Am-
phanin 2014 and 2020, the 1993 floods in northern In-
dia, Uttarakhand floods of 2013, and severe floods in
2019. Recurring and unusually intense heat waves, all
with temperatures around 50°C, claimed many livesin
1998,2002,2003,and 2015. There were more than 400
extreme weather eventsin the three decades, causing
losses of nearly USD 180 billion (inflation-adjusted) and
at least 80,000 fatalities.?

Greece (7™) ranks high mainly because of its high abso-
lute and relative number of fatalities. The country ex-
perienced a series of floods, wildfires, and heat waves
from 1993 to 2022. It was hit especially hard by the
highly unusual European heat wave in 2022, which
led to widespread deaths. Wildfires - such as in 1998,
2007,and 2022 - have been a recurring threat, affecting
livelihoods and causing severe agricultural damage.
Total economic losses amounted to more than USD
7 billion over the 30-year period and more than 3,400
people lost their lives.

Spain (8") also ranks high mainly because of its high
absolute and relative terms number of fatalities. From
1993 to 2022, the country experienced many extreme
heat waves, which led to substantial human and eco-
nomic impacts. The years 2003 and 2022 were marked

Climate Risk Index 2025



by extremely high death tolls due to intense heat, while
widespread damage was caused by droughts, wildfires,
reduced agricultural yields, infrastructure strain, and
overwhelming pressure on healthcare systems. Highly
unusual events include the 1999 drought in southern
Spain and heavy floods in 2019 in the southeast, re-
sulting in casualties and massive losses to agriculture,
property, and infrastructure. Over the three decades,
Spain incurred about USD 25 billion in economic loss-
es, with nearly 27,000 fatalities.

Vanuatu’s rank (9%) owes to its high number of rela-
tive economic losses and affected people, as well as
relative fatalities. As a Pacific island nation, Vanuatu
has endured repeated cyclones, which have threat-
ened homes and livelihoods. Cyclone Pam in 2015 was
particularly devastating, destroying most food crops
and affecting over two-thirds of the country’s popu-
lation. Total damage incurred through Pam alone
amounted to nearly USD 580 million, or around 60%
of the country’s GDP.

The Philippines (10%) ranks high mainly because of
its relative number of people affected, accompanied
by relative fatalities and economic losses. The Philip-

Figure 2: The 10 most affected countries in 2022

CRI 2022

Pakistan B L
Belize
Italy
Greece
Spain
Puerto Rico
United States of America |
Nigeria |
Portugal |
Bulgaria B

Fatalities/100,000
I Fatalities

Pakistan (1) ranks highest mainly because of excep-
tionally high relative economic losses. Also, in absolute
terms, economic losses were high, as well as the num-

24  Reliefweb 2015.
25 World Bank 2024b.
26 Centre for Research on the Epidemiology of Disasters 2024.
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Bl Affected

pines also shows considerably high numbers in ab-
solute terms. Because of its geographical location,
the archipelagic country is regularly hit by typhoons,
such as Ketsana in 2009, Bophain 2012, Hayan in 2013,
Mangkhut in 2018, and Goni in 2020. Typhoon Haiyan
in 2013 was the strongest recorded typhoon in the Phil-
ippines and one of the strongest ever recorded glob-
ally, killing more than 7,000 people, devastating nine
regions, and resulting in 1.1 million homes damaged
and agricultural and infrastructure damage of USD 802
million.” Total damage from Hayan alone amounts to
USD 13 billion. Apart from these exceptionally devas-
tating typhoons, the Philippines was hit by multiple
other tropical cyclones in every year between 1993
and 2022, making these events a continuous threat.
A total of 372 extreme weather events in 1993-2022
caused USD 34 billion in (inflation-adjusted) losses.?

2.2 Countries most affected in 2022

The CRI ranking indicates Pakistan, Belize, and Italy
were the most affected countriesin 2022, followed by
Greece, Spain, and Puerto Rico. Figure 2 shows the
10 most affected countries in 2022, with the specific
results relating to the six CRI indicators analysed.

Affected/100,000 Losses, % of GDP

I Losses

bers of affected people in absolute and relative terms.
Pakistan suffered from devastating floods, landslides,
and storms from June to September 2022 owing to a

13



heavy monsoon season with torrential rainfalls. The
floods, described as the worst in the country’s histo-
ry, affected more than 33 million people, leading to
more than 1,700 fatalities and causing accumulated
damage of nearly USD 15 billion.?” A national state of
emergency was declared on 25 August 2022 because
of the flooding, as 10% of the country was inundat-
ed.?® In October 2022, the World Bank estimated re-
construction would cost over USD 16 billion,® mak-
ing this one of the costliest disasters in world history.
Climate change likely increased extreme monsoon
rainfall by 50%, flooding vulnerable communities in
the country.®

Anintense heat wave spanning March to the end of May
2022, reaching record temperatures of 49.5°C in the
city of Nawabshah, immediately preceded the severe
floods.® The extreme temperatures, which also spread
to India and Bangladesh, claimed more than 90 lives

across the three countries. A real-time extreme event
attribution study by the World Weather Attribution
project showed that climate change made the heat
wave 30 times more likely.** This finding underscores
the growing significance of compound climate events
(Zscheischler et al., 2020).

Belize (2") ranks second because of exceptionally high
relative economic losses and affected people. Hurri-
cane Lisa (Category 1) hit the country on 2 November
2022, bringing heavy rainfall that caused extensive and
destructive flooding across much of the country. Dan-
griga and Belize City were the most affected regions.
The hurricane significantly damaged houses, proper-
ty, roads, drains, public infrastructure, and livestock.®
Nearly 5,000 homes were damaged, with more than
172,000 people affected, many of whom sought refuge
in state-managed shelters.** The economic loss was
estimated at over USD 104 million.*

An extraordinarily persistent heat wave affected Italy (3), Greece (4t"), Spain (5), Portugal (9t"), and
Bulgaria (10%), and large parts of the European continent. The Copernicus Climate Change Service in-

dicated 2022 had the hottest summer ever recorded in Europe (at that time).*® For most of southwest-

ern Europe, the average daily temperature in 2022 was the highest recorded since 1950. Periods with

unseasonably warm conditions occurred throughout the year, in some cases reaching extreme highs.*

The prolonged hot and dry weather brought severe drought and wildfires spread across large parts of

the continent. The European Drought Observatory called the scorching drought ‘the worst in 500 years.*®

Italy (3) ranks high mainly because of its high num-
ber of absolute and relative fatalities. The number of
wildfires by the end of June 2022 was three times the
average.® Rome’s temperature reached 40.8°C on 28
June, arecord at that time.* In July, 16 cities, including
Rome, were put under a red state of alert, the country’s

27 ibid.

28 Unosat 2022.

29 World Bank 2022.

30 Ottoetal.2022.

31 Centre for Research on the Epidemiology of Disasters 2024.
32  World Weather Attribution 2022a.

33 Reliefweb 2023.

34 Reliefweb 2022.

35 Centre for Research on the Epidemiology of Disasters 2024.
36 Copernicus 2022b.

37 Ibid.

38 BBC2022.

39 The Local Italy 2022.

40 Centre for Research on the Epidemiology of Disasters 2024.
41 The Guardian 2022.
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highest heat wave alert for warning of serious health
risks. A state of emergency was declared in five north-
ern regions in response to a severe drought in the Po
Valley, the worst in 70 years, and later for Tuscany.*
Scientists concluded that the 2022 Po River drought
was the worst of the last two centuries and highly like-
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ly to have been triggered by global warming.*> More
than 18,000 heat wave-related deaths were estimat-
ed for Italy .#

Greece’s rank (4") owes to its high number of fatali-
ties, especially in relative terms. Extreme heat reaching
42.1°C, such asin the city of Phthiotis, hit Greece during
the summer months, claiming more than 3,000 lives.*
Greece also experienced wildfires in several regions
during July 2022, affecting 55,000 people.*

Spain (5") ranks high mainly because of its high ab-
solute and relative number of fatalities. In 2022, the
country suffered from forest fires in many regions due
to extreme heat lasting from mid-June to mid-July,
with a total of 3,500 people affected.*® The scorching
heat reached temperatures as high as 43.2°C, leading
to more than 11,000 fatalities.* The early June temper-
atures were the highest recorded in at least 20 years®
and severely impacted harvests, as grain and olive
crops dried up.

Puerto Rico* (6") shows high numbers for relative
economic losses. The country was severely hit by Hur-
ricane Fiona in September 2022, which made land-
fall along the island’s southwestern coast. The coun-
try suffered its worst flooding since Hurricane Maria
in 2017, leading to an island-wide blackout.®® Fiona’s
torrential rainfall stripped road pavement, tore roofs
off houses, and washed away at least one bridge. One
million people, about 33% of the population, were left
without drinking water®* and the hurricane caused 25
fatalities and damage up to USD 2.6 billion.

42 Chelli 2022.

43 Centre for Research on the Epidemiology of Disasters 2024.
44 |bid.; Deutsche Welle 2022 a, b, ¢; Euronews 2022.

45  Centre for Research on the Epidemiology of Disasters 2024.
46 Ibid.

47  Ibid.

48 Burgen 2022.

The United States (7*) ranks high because of high
absolute and relative economic losses. Hurricane lan
dealt the country a major blow in September 2022
and was the third costliest tropical cyclone on record
worldwide, causing widespread damage in Florida and
the Carolinas. lan claimed almost 150 lives in Florida
alone and became the deadliest hurricane to strike that
state in almost 90 years.>? More than 2.4 million peo-
ple in Florida lost power during and after the storm.*

Hurricane Nicole hit the same region just six weeks
after Hurricane lan. Despite being relatively weak,
Nicole’s large size brought widespread heavy rainfall
and strong winds, knocking out power and inflicting
significant damage in many areas* Eleven people died
and economic loss was around USD 1 billion.

A drought accompanied by extreme heat affected all
of the United States during 2022, leading to 136 fatal-
ities across the states of Arizona, Nevada, California,
Oregon, and Texas. Dozens of temperature records
were surpassed. On 1 September, the 53°C recorded
in Death Valley marked the hottest September day in
world history. The drought was one of the costliest on
record, with a range of direct impacts across different
regions and industries,* causing nearly USD 23 billion
in damage.>®

Winter storm Elliot hit the United States in late 2022,
leading to record temperature drops within a very
short period. The states of Montana, South Dakota, and
Wyoming registered temperatures as low as -43°C.>"
Elliot intensified so strongly that it met the definition
of a ‘bomb cyclone’ or rapid cyclogenesis. Most deaths

49 Note: Puerto Rico is not an independent national state but an unincorporated US territory. Nevertheless, based on its geographical location and
socio-economic indicators, Puerto Rico has different conditions and exposure to extreme weather events than the rest of the United States. The Global
Climate Risk Index aims to provide a comprehensive and detailed overview of which countries and regions are particularly affected by extreme weath-
er events. Therefore, Puerto Rico was considered separately from the rest of the United States in the analysis.

50 Ravipati2022.

51 AccuWeather 2022a.

52 AccuWeather 2022b.

53 Cohen2022.

54 Beven and Alaka 2023.

55 NOAA2024.

56 Centre for Research on the Epidemiology of Disasters 2024.
57 Bushard 2022.
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were in traffic accidents or from people freezing in
snow-covered vehicles.’® In the storm’s aftermath,
nearly 100 people were reported dead.*® Through the
first half of 2022, the United States was also hit by a
series of six tornadoes, with winds speeds up to 275
kph. The storms claimed 30 lives and caused over USD
11 billion in total loss.®°

Nigeria’s (8") rank owes to high values for relative
economic losses and absolute and relative numbers
of people affected. In 2022, heavy flooding struck the
country following torrential rainfalls from July to the
end of October. The floods were among the country’s
worst ever, causing widespread devastation. More
than 600 people died, and more than 3.2 million were
affected across 34 states. The disaster displaced 1.4
million people, submerged entire communities, and
damaged or destroyed more than 300,000 homes.
Critical infrastructure, including roads and farmland,
was severely impacted, exacerbating food insecurity
and economic hardships. Heavy rainfall, worsened by
climate change and the release of water from Cam-
eroon’s Lagdo Dam, contributed to the crisis. Many
areas, such as Kogi, Bayelsa, and Jigawa states, were
especially hard hit, with considerable loss of life and
displacement. Humanitarian efforts, led by organisa-
tions such as UNICEF, provided emergency supplies,
medical aid, and support for displaced people.®*,*2 The
total damage was estimated at over USD 4.2 billion.®

Nigeria also experienced severe drought in 2022, part
of a broader climate crisis impacting much of Africa.
The drought exacerbated water insecurity in northern
regions, including the Sahel, where climate change,
conflict, and overuse of resources had already dras-
tically reduced water availability. Millions of children

58 Brand 2022.

59 Centre for Research on the Epidemiology of Disasters 2024.
60 Ibid.

61 CERF2022.

62 UNICEF 2022.

63 Centre for Research on the Epidemiology of Disasters 2024.
64 Ibid.

65 Ibid.

66 Ibid.

67 Ibid.

68 Grigorova 2022.

69 Centre for Research on the Epidemiology of Disasters 2024.
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were particularly vulnerable, with many facing malnu-
trition and an increased risk of waterborne diseases.
Nearly 20 million people were affected.*

Portugal (9*) shows high absolute and relative num-
bers of fatalities. Temperatures in the country in 2022
reached 47°Cin a period of extreme heat spanning the
end of May to the beginning of September. More than
2,000 fatalities®™ were estimated. Portugal was hit by
wildfires in several regions in mid-July 2022, leading
to three fatalities and 187 injured.®® The country also
experienced drought due to the heat wave beginning
in July 2022 and lasting well into the following year.®’

Bulgaria (10™) experienced high absolute and relative
numbers of fatalities, and considerably high relative
economic losses. The country also suffered under ex-
treme heat, with persistently high temperatures reach-
ing 39°C in some regions. Health authorities reported
a surge in heat-related illnesses, such as heat stroke,
hypertension, and dehydration, especially among vul-
nerable populations, such as older people and chil-
dren.%® The death toll was estimated at more than 1,200
people.®

2.3 Detailed look at relevant events

The CRI analyses human and economic effects from
extreme weather events on countries, including hydro-
logical, meteorological, and climatological events. The
greatest effect results from five event types: floods,
storms, heat waves, drought, and wildfires. This sec-
tion analyses which of these events are responsible
for how many fatalities, degree of effect, and econom-
icloss.
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Table 1: Overview of fatalities, affected people, and economic damage for the six event types in 2022

Hazard Fatalities™ Affected™ Economic loss™
(million) (billion USD, inflation-adjusted)
Drought 2,601 107.35 35.65
Flood 8,050 57.55 46.78
Heat wave 61,782 0.029 0
Storm 1,605 16.98 137.43
Wildfire 76 0.245 1.12
Other 418 0.148 0

Table 2: Overview of fatalities, affected people, and economic damage for the six event types for
1993-2022

Hazard Fatalities Affected Economic loss
(billion) (trillion USD, inflation-adjusted)

Drought 25,026 1.87 0.273

Flood 205,000 291 1.33

Heat wave 225,600 0.005 0.032

Storm 264,000 0.97 2.33

Wildfire 363 0.018 0.163

Other™ 43,248 0.105 0.065

Note that some of these five events are connected or in-
terdependent. Compound events, defined as ‘a combi-
nation of multiple drivers and/or hazards that contrib-
ute to societal or environmental risk, account for many
of extreme weather events’ most severe impacts;™ For
example, most floods can be linked to a storm.™ In
Belize, for instance, the second most affected country
in 2022, a hurricane accompanied by heavy rainfall
caused extensive and destructive flooding nationwide.

These combined events caused USD 104 million in eco-
nomic loss that year. Heat waves, drought, and forest
fires are also closely related. Extended periods of ele-
vated temperatures with little precipitation can lead
to drought conditions. Prolonged drought and heat
waves increase the risk of wildfires.” Climate change
exacerbates the occurrence of compound drought and
heat waves.” For instance, the 2022 European heat

70 Fatalities include confirmed fatalities directly attributable to the disaster plus missing people whose whereabouts since the disaster are unknown,

so they are presumed dead based on official figures. For some events, the proper quantification of fatalities is difficult, especially for heat waves.

Most heat-related deaths result from increased risk of less obvious conditions, such as cardiovascular disease. These seemingly indirect deaths

are not noted as being ‘heat-related’ at the time and can only be estimated via retrospective statistical methods (https://ourworldindata.org/

disaster-database-limitations).

71 Affected is the total of injured, otherwise affected, and homeless people.
72 No data available for economic loss related to heat wave and other events.

73 Cold wave, severe winter conditions, mass movement, glacier lake outburst flood.

74  Zscheischler et al. 2020.
75 Yangchen 2021.

76 Hufe and Hortig 2022.
77 Wangetal.2023.
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wave caused widespread drought and wildfires across ~ sponsible for 83% of fatalities (61,782) in 2022. Floods
the continent.™ (8,050) and drought (2,601) were next.

The 2022 European heat wave was the main cause of
high fatalities due to heat waves. An unusually persis-
tent heat wave affected Italy (3), Greece (4'"), Spain
(5%), Portugal (9t), and Bulgaria (10%"), and large parts
of the European continent.

Fatalities
Heat waves were, by far, the deadliest extreme weath-
er events in 2022. Table 1 shows heat waves were re-

Figure 3: Fatalities by event in 2022

Fatalities 2022

Data expressed in people

I Drought 2.601
% Flood 8.050
I Heatwave 61.778
[ Storms 1.605
Wildfires 76
Others* 418

*Cold wave, severe winter conditions,
mass movement, glacier lake outburst flood

78 Copernicus 2022c.

18 Climate Risk Index 2025



From the long-term perspective (1993-2022), storms
(35%), heat waves (30%), and floods (27%) caused the
most fatalities.

Figure 4: Fatalities by event in 1993-2022

Affected people

Drought led to the largest number of people affected in
2022 (59%; 107 million people). Those in seven African
countries (Uganda, Burkina Faso, the Democratic Re-
public of Congo, Ethiopia, Nigeria, Sudan, and Niger)
were particularly affected.

Floods (32%; 57 million people) and storms (9%; 16.98
million) are next. The floods in Pakistan (1) were es-
pecially damaging, affecting more than 33 million peo-
ple. A total of 8,168,000 people lost their homes and

79 Internal Displacement Monitoring Centre 2023.
80 Finance Division Government of Pakistan 2022.
81 Government of Pakistan 2022.

82 Internal Displacement Monitoring Centre 2023.
83 Thomas 2022.

84 Internal Displacement Monitoring Centre 2024.
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Fatalities 1993-2022

Data expressed in people

I Drought 25.026
0 Flood 204.971
I Heatwave 225.586
[ Storms 263.999
Wildfires 363
Others 43.248

were (internally) displaced,™ as the floods destroyed
897,014 homes and damaged another 1,391,467.8°8!
With this, Pakistan had the highest number of people
internally displaced by disasters in 2022.%2 A lack of
drinking water also led to waterborne diseases, in-
cluding diarrhoea, cholera, dengue, and malaria, as
well as skin infections.® In 2023 alone, disaster dis-
placed another 26.4 million people worldwide, while
conflict and violence led to another 20.5 million inter-
nally displaced.®
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Figure 5: Number of people affected by event in 2022

Affected 2022

Data expressed in people

Drought
Flood
Heatwave
Storms
Wildfires
Others

107.353.415
57.551.408
28.505
16.981.465
244.818
148.112

In the 30-year perspective, floods were responsible for  severe storms, such as in Myanmar in 2008. Drought
half of all people affected. This was often due to ex-  (32%) and storms (16%) also affected many people.

treme flood events triggered by heavy rainfall following

Figure 6: Number of people affected by event in 1993-2022

Affected 1993-2022

Data expressed in people

Il Drought 1.867.493.274

[ Flood 2.910.298.602

I Heatwave 4.949.879

[ Storms 966.973.160

Wildfires 18.009.636

Others 104.639.583

Economic loss Floods also caused substantial damage (USD 46.78 bil-

The greatest economic loss in 2022 was, by far,dueto  lion). Pakistan’s worst floods ever, causing nearly USD
storms (62%; USD 137.43 billion). Hurricane lan caused 15 billion in damage, were also behind its ranking as
the largest share in the United States (USD 104 billion),  the most affected country in 2022. Drought (USD 35.65
making this the costliest extreme weather event of  billion) and wildfire (USD 1.12 billion) also caused mas-

2022. sive economic loss.
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Figure 7: Economic loss by event in 2022

Economic losses 2022

Data expressed in US dollars

Il Drought 35.649.457.000
% Flood 46.777.665.000
I Heatwave! 0
[ Storms 137.431.979.000
Wildfires 1.120.292.000
Others 0
|

1 Nodata available for economic losses related to heatwaves.

In the 30-year perspective, storms caused, by far, the  tion-adjusted) followed by floods (32%; USD 1.33
greatest economic loss (56%; USD 2.33 trillion infla-  trillion).

Figure 8: Economic loss by event in 1993-2022

Economic losses 1993-2022

Data expressed in US dollars

Bl Drought 272.448.564.000
0 Flood 1.333.859.949.000
I Heatwave 31.917.422.000
[ Storms 2.331.395.947.000
Wildfires 163.409.790.000
Others 65.364.751.000
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3

Interpreting the CRI

results

3.1 Unusually extreme events,
continuous threats, and
the new normal

The CRI 2025, covering 1993-2022, is based on annual
average values over a 30-year period. Countries cov-
ered in the long-term index can be divided into two
groups:

1. Most affected by unusual extreme events
2. Affected by recurring extreme events (continu-
ous threats)

Note that, in this context, CRI results reflect realised
risks stemming from heightened exposure to hazards
or increased vulnerability, signalling susceptibility to
frequent or severe extreme weather events. Dominica,
Honduras, Myanmar, and Vanuatu are among coun-
tries in the first category (unusually extreme events).
In Dominica, Hurricane Maria caused USD 1.8 billion
in damage, or 270% of the small island’s GDP. In My-
anmar, Cyclone Nargis in 2008 caused over 95% of the
damage and fatalities over the past three decades.
These countries are also regularly affected by extreme
weather events. There are clear indications that cli-
mate change increases the risk for unusually ex-
treme events. There are also increasingly clear indica-
tions that we are entering a ‘critical and unpredictable
phase’ of the climate crisis. It is critical because, in
the previous two years, historical air and sea surface
temperature records and ice extent records have been
broken many times over.®® On 22 July 2024, Earth’s

85 Ripple et al. 2024.
86 ibid.
87 Bilé etal.2024.
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hottest day ever was recorded, while that February
saw unprecedented global sea surface temperatures.
It is unpredictable because the possible self-reinforc-
ing feedback effects and the consequences of tipping
points cannot be fully assessed scientifically. Studies
show the North Atlantic Current is already weakened
from climate change and may be approaching a tip-
ping point.®”

China, India, the Philippines, and Pakistan are among
those in the second category (continuous threats).
The Philippines, for example, regularly experiences
typhoons because of its perilous geographical location.
The continuous threats can also include unusually ex-
treme events (e.g. in Pakistan, which, while continu-
ously hit by extreme weather events, suffered from the
world’s costliest flood ever in 2022). The category of
continuous threats has grown more relevant in the past
few years. These countries continuously rank among
the most affected in the long-term index and the index
for the respective year. Also regarding this category are
clear indications that climate change contributes to
transforming unusually extreme events into contin-
ued threats. Science can clearly demonstrate climate
change’s significant effect on the frequency, intensity,
and duration of extreme weather events (see chap-
ter 4). Heat waves are a good example. The 2022 heat
wave in Western Europe was why lItaly, Greece, and
Spain ranked high in the index. Though the heat wave
and its potential consequences, such as drought and
wildfires, are unusual extreme events, Western Europe
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will be continually affected by heat waves.® Therefore,
what used to be highly unusual threats have become
the new normal.

3.2 How Global South and Global
North countries are affected

Extreme weather events’ impacts affect all countries.
The long-term index over 30 years showed an especial-
ly strong effect on Global South countries. Five of the
10 most affected countries from 1993 to 2022 (Hon-
duras, Myanmar, India, Vanuatu, and the Philippines;
three being Small Island Developing States [SIDS]/least
developed countries [LDCs]) were from the lower mid-
dle-income group, two (Dominica and China) from the
upper middle-income group, and three (ltaly, Greece,
and Spain) from the high-income group. Thisisin line
with the IPCC Sixth Assessment Report’s high-confi-
dence statement that, ‘Vulnerable communities who
have historically contributed the least to current cli-
mate change are disproportionately affected.®

In the 2022 ranking, the picture changes, with two
countries (Pakistan and Nigeria) from the lower mid-
dle-income group, one (Belize) from the upper mid-
dle-income group, and seven countries and territo-
ries (Italy, Greece, Spain, Puerto Rico, United States,
Portugal, and Bulgaria) with high incomes (five are
European countries) in the 10 most affected countries.
Considering significance for overall degree of effect,
the annualranking s like a snapshot, while the 30-year
index shows a more comprehensive picture.

The high degree of effect on European countries is no-
table for 2022. The specific meteorological and political
backgrounds can help in understanding this situation.
In 2022, Europe was hit by an exceptionally strong
heat wave (see also chapter 2) and, for large parts of
Europe, this was the hottest year on record (at that
time). In Western Europe, the highest temperatures
were about 10°C higher than typical summer maxi-

88 European Environment Agency 2024a.
89 IPCC2023.

90 Copernicus 2022a.

91 European Environment Agency 2024b.
92 Tebaldietal. 2023.

93 EEA2024b.

94 EEA2024b.

95 Toreti 2022.

96 EEA2024b.

97 EEA2024b.
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mum temperatures. The heat wave also was marked
by a very early first “tropical day” in 2022, which was
recorded already in mid-May, one month earlier than
usual.®

Generally, Europe is the fastest-warming continent
in the world. Since the 1980s, it has warmed at twice
the global average.®* Thus, highly unusual situations,
such as in 2022, are expected to become more fre-
quent. As Tebaldi et al. (2023) found, frequency and
intensity of heat extremes can be identified because of
anincrease in global surface air temperature, and they
have already increased (globally) since 1950.% In Eu-
rope, regular weather patterns are changing. Heat and
droughts are increasing, rainfallis declining, and more
severe precipitation extremes are occurring, leading
to highly unusual flooding.*® Also, growing food and
water insecurity are threatening public health, particu-
larly for outdoor workers, while jeopardising energy
and financial security.® A large-scale, severe drought
has been affecting the western Euro-Mediterranean re-
gion. A lack of precipitation during the first two months
of 2022, typically part of the wet season, caused dry
conditions in the Iberian Peninsula, including Portu-
gal and Spain. This shortfall posed challenges for the
region in the later months of the year.”> Meanwhile,
water shortages already affect 30% of the European
population each year.*®

Examples of extraordinary, unprecedented events
show that many European countries are not yet pre-
pared for these events in terms of comprehensive
risk management. There is little focus on prevention
and preparedness, and this leads to greater impacts.
Even if there is overall progress, preparedness is low
and policy implementation is ‘lagging substantially
behind quickly-increasing risk levels.”

Two recent examples of extraordinary events in Europe

underscore this analysis. The flood event in western
Germany around the Ahr Riverin July 2021, with 134
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fatalities and 766 people injured, illustrates the lacking
early warning system and lack of capacity in authority
and population. Already days before the event, an ex-
treme heavy rainfall event was detected to be develop-
ing over western and southwestern Germany, accord-
ing to experts®. They also found that on the day of the
event, in the afternoon at the latest, it was undoubtedly
clear there would be extreme flooding at a scale seen
less frequently than every 100 years. Even with the
German weather service’s warning the day before the
event, the state of emergency was declared only very
late on the evening of the event. Experts assess the risk
management in this case as a systemic failure, as either
the warnings were not issued correctly or people did
not know how to react properly.®

For the flood event in Spain’s Valencia region in
October 2024, similar challenges led to high (espe-
cially human) impacts, with more than 200 fatalities.
Spain’s national weather agency (as in Germany) is-
sued severe warnings well in advance but, at the lo-
cal level, delayed communication and timely action.
People also lacked knowledge on relevant issues,
such as evacuation routes. Over half the victims were
>70 years old, underscoring that the most vulnerable
groups (e.g. older people) are most affected in Europe,
as well. Additionally, risk perception in Spain at the
national level was comparably low and the risk man-
agement approach failed to focus on prevention and
preparedness.i®

In Global North and Global South countries, the most
vulnerable parts of the population are most af-
fected, such as with food security and health.** The
IPCC Sixth Assessment Report clearly points out that,
‘across sectors and regions the most vulnerable peo-
ple and systems are observed to be disproportionately
affected. Therise in weather and climate extremes has
led to some irreversible impacts as natural and human

98 Siiddeutsche Zeitung 2022.
99 ibid.

100 Chavda 2024.

101 EEA2024a.

102 IPCC 2022b.

103 Sauer et al. 2023.

104 IPCC2022b.

105 Saueretal.2023.

106 IPCC2022b.

systems are pushed beyond their ability to adapt.*®
At the micro/household level, poorer households are
more vulnerable, more exposed, and need more time
to recover, especially in the Global South.'® Inequality,
poverty, and marginalisation because of gender, eth-
nicity, and low income can further exacerbate vulner-
ability and, thus, the degree of effect. This is especially
true for Indigenous Peoples and local communities,
and it hinders adaptation, leading to soft limits and
resulting in disproportionate exposure and impacts
for the most vulnerable groups.'%*

Apart from extreme events’ direct effects on house-
holds, there can also be lagged effects, when recov-
ery is incomplete, especially for poorer households.
Households in the Philippines have been shown to
need years to recover after, for example, a typhoon
event, and 90% of their total economic losses occur
only inthe recovery phase. There is a disproportionate
effect because income losses cannot be offset.’® With
the climate crisis advancing, impacts that become L&D
willincrease and be strongly concentrated among the
poorest vulnerable populations.®®

Apart from vulnerable groups, countries from the Glob-
al South are disproportionately affected over the long
term, as the CRI ranking shows. The Notre Dame Global
Adaptation Initiative (ND GAIN) index combines infor-
mation on countries’ vulnerability’®” and readiness®in
its ranking. It shows the potential degree of effect and
of coping capacities. It echoes the CRI results for the 30-
year index, when showing the particular vulnerability
of the Global South, and poorer countries specifical-
ly, with the lowest 43 ranks (the most vulnerable and
least ready) from low or lower middle-income country
groups and comprising countries in Africa, Latin Amer-
ica, and Asia-Pacific.’® As the ND GAIN ranking already
indicates, Global South countries’ high vulnerability
and lack of coping capacity play out in the degree of

107 Incl. exposure, sensitivity and ability to adapt to the negative impact of climate change.

108 A country’s ability to leverage investments and convert them to adaptation actions, considering three components - economic readiness, governance

readiness, and social readiness.
109 Notre Dame Global Adaptation Initiative 2024.
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effect in the CRI ranking. These countries generally
have lower coping capacities as (financial) means are
scarcer. Human mortality from extreme weather events
has generally been found substantially higher in vul-
nerable countries (in 2010-2022, 15 times higher than
low-vulnerability regions).**°

The Human Development Index (HDI) further reinforc-
esthis analysis. The HDI looks into the three key dimen-
sions of human development - long and healthy life
(through a life expectancy index), being knowledgeable
(through an education index), and decent standard of
living (through a gross national income index) - and
ranks countries on these factors.!'! The ranking aligns
with the ND GAIN findings and CRI results, as it shows
countries with ‘low human development’ mainly are
from the Global South, especially African countries
and some Asia-Pacific countries, which are among the
countries most affected by extreme weather events.

Pakistan is one example, as the country’s worst floods
ever recorded were also why this was the most affect-
ed country in 2022, incurring nearly USD 15 billion in
damage, with 1,700 fatalities and 8,168,000 people
internally displaced.!*? This number does not include
reconstruction costs, estimated at USD 16 billion. The
number also does not include much-needed finance
for supporting Pakistan’s adaptation to climate change
and overallresilience to future climate shocks.*** Paki-
stan’s flood impact assessment noted, ‘the 2022 floods
have shown Pakistan’s high vulnerability to climate
change despite contributing less than one percent of
global greenhouse gas emissions’* The assessment
also found the floods disproportionately impacted the
poorest households in the poorest areas.

Thefloods’ impact s likely to exacerbate existing gen-
derinequalities, revealing serious disparities in safety,
education, decision-making, and employment. More
than 800,000 Afghan refugees currently live in calam-
ity-hit areas in Pakistan. Women have suffered par-
ticularly notable losses to their livelihoods, especially

110 IPCC2022b.

111 UNDP 2024.

112 Internal Displacement Monitoring Centre 2024.
113 World Bank 2022.

114 Finance Division Government of Pakistan 2022.
115 EM-DAT Project 2022.

116 Dinku 2019.

117 Otto and Harrington 2020c.

118 Otto and Harrington 2020b.
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those associated with agriculture and livestock, with
associated negative impacts on their economic em-
powerment and wellbeing. The floods have increased
women’s vulnerability to gender-based violence due
to aggravated household tensions, harassment, and
abuse related to displacement and lack of secure
infrastructure.

Looking ahead, the IPCC (2022) indicates (with high
confidence) that future human vulnerability will con-
tinue to concentrate where capacities of local, munici-
pal, and national governments, communities, and the
private sector are least able to provide infrastructure
and basic services.

3.3 Data gaps as a challenge to
determining climate risks and
impacts: A solution approach

A vast amount of data must be analysed in preparing
anindex; thus, data availability and quality are central
inthe index’s quality. The data analysed for the CRI rely
on scientific best practices and methodologies that are
constantly evolving, with a view to ensuring the high-
est accuracy, completeness, and granularity. Several
challenges arise regarding available data.

1. Data quality and coverage vary from country to
country and within countries. This situation may in-
cur geographical bias in EM-DAT resulting from une-
qual reporting quality and coverage across space.'®
There are particular data gaps for Global South coun-
tries, which might lead to these countries’ misrep-
resentation in the CRI.*® This issue is particularly pro-
nounced for heat waves, also with a view to EM-DAT.
Heat waves are not well recorded for Sub-Saharan Af-
rica.'’” Extreme weather damage databases, such as
EM-DAT, report no significant heat wave impacts in
Sub-Saharan Africa since 1900, though the region has
experienced several heat waves.'® About 52% of heat
wave events in EM-DAT occurred in nine countries: Ja-
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pan, India, Pakistan, and the United States, followed by
western European countries (France, Belgium, United
Kingdom, Spain, and Germany).

The existence of data gaps is well known. The Sendai
Framework, for example, aims to ‘promote the collec-
tion, analysis, management and use of relevant data’
and, particularly, includes mortality data improvement
as a high priority.'*®

There are numerous reasons for data gaps, including
the following:

a. Distribution of meteorological stations: Meteor-
ological stations are distributed very unevenly world-
wide, leading to significant data gaps for develop-
ing countries in particular (see, for example, UNDRR
2023b).1?° Meteorological stations provide a wealth of
high-quality data for observing global meteorological
changes. The stations are needed for registering ex-
treme weather events. Zhan et al. (2023)*?! found that
GDP and government spending were the main factors
influencing the number of active stations in each coun-
try. The researchers also summarised that most me-
teorological stations are in developed countries. The
WMO (2024) highlighted that, despite progress, there
are still significant gaps in the coverage of observing
networks, most notably in LDCs and SIDS, which are
only collecting and internationally exchanging 9% of
mandated Global Basic Observing Network data.'??
The large difference between Global South and Global
North becomes clearer when looking at the number of
weather stations in the United States, European Un-
ion, and Africa. While the United States and European
Union (population: 1.1 billion) have 636 weather radar
stations, the entire African continent (population: 1.2
billion) has 37 (Otto 2023). Otto (2023)** also conclud-
ed that, ‘Floods are one of the deadliest natural disas-
ters worldwide, but deaths linked with flooding aren’t
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distributed evenly. They most often occurin places that
lack weather data and warning systems — and most of
those places are in the Global South.

b. Insufficient systematic data collection and cata-
loguing: The data quantity and quality and the cov-
erage of disaster events are insufficient in some are-
as.’*For Global North countries, national governments
provide numbers on fatalities, affected people, and
economic losses. For Global South countries, howev-
er, this is often done by different non-governmental
organisations that lack (sufficient) connection with
meteorological services.!”® This shortcoming results
in a severe lack of collated data that could accurately
show losses. Systematic collection and cataloguing
are needed for making information robust enough for
planning and policymaking, especially for low-income,
highly vulnerable countries and regions.*?¢,1%

c. Use of different data collection techniques: Coun-
tries use different techniques to collect data on ex-
treme weather events, and this might lead to distorted
index results. For instance, some countries use ‘excess
mortality rate’ to determine heat wave-related fatali-
ties (in contrast to an [officially] recorded number of
such deaths). This rate is expressed as a percentage of
additional deaths in a month compared with a base-
line period. The higher the value, the more additional
deaths compared with the baseline.'?®

d. Under-representation of regions in research: Sci-
ence clearly shows that research on climate change
impacts is not evenly distributed worldwide. Camp-
bell et al. (2018), focussing on heat wave and health
impact research, found that ‘regions most at risk from
heat waves and health impact are under-represented
in the research’ (ibid). One reason for this outcome is
that climate research is largely carried out by research
institutes in Global North countries, resulting in a bias
towards events in these countries.’® Also, huge geo-

Climate Risk Index 2025



graphical differences exist in attribution science (see
chapter 4).1* Large attribution knowledge gaps are
particularly found in Global South countries because
of a lack of good weather data and well-evaluated cli-
mate models.!® Therefore, current attribution studies
‘provide very little information about those events and
regions where the largest damages and socio-econom-
ic losses are incurred.’** Attribution studies, thus far,
have focused on Europe (22%), eastern and southeast
Asia (22%), and Northern America (19%), with only 1%
covering northern Africa and western Asia.**®

2. Methodological boundaries of data collection:
Accurately attributing human loss to a particular ex-
treme event faces certain methodological bounda-
ries for data collectors (e.g. in determining whether
the death of an older person during a heat wave re-
sulted from the extreme temperature or from their
advanced age).

To balance out the potential misrepresentation of
Global South countries due to data gaps, a CRI sen-
sitivity analysis including HDI as a correcting factor is
used for missing data. As studies concluded that data
gaps correlate with GDP and government spending,**
the HDI is used as a proxy for data availability. Howev-
er, this correlation still is not fully consistent across all
assessed countries. There are instances, for example,
of SIDS with high HDI rankings but that still exhibit
significant data gaps. The HDI is a summary measure
of average achievement in key human development
dimensions: along and healthy life, being knowledge-
able, and having a decent standard of living. The HDI
is the geometric mean of normalised indices for each
of the three dimensions and represented by a value of
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0-1. Countries are ranked in four groups: low (<0.55),
medium (0.55-0.699), high (0.7-0.799), and very high
(=0.8).

Forthe CRI, the HDI isincorporated as a proxy for data
availability. First, the ‘HDI gap’ is determined for each
country, illustrating the gap between a country’s HDI
score and the ‘perfect’ HDI score of 1. The result is
weighted and added to a country’s CRI score as an
‘HDI correction.” So as not to overcorrect the factual
data calculations in the CRI, a conservative weighting
of 10% is used for the correction. Additionally, coun-
tries with a very high HDI score (20.8) are excluded
under the assumption that data gaps are less likely
within them.

Accordingly, the ‘HDI-corrected’ CRI score can be writ-
ten as:

CRIscore,, oirecteq = CRISCOrex0.9 + ‘HDIgap’x 0.1

Figure 9 shows the HDI-corrected CRI ranking for 1993-
2022. There are now nine developing countries (com-
pared with seven in the uncorrected ranking) among
the 10 most affected. Honduras, Vanuatu, the Philip-
pines, and Haiti move up in the ranking because of
the HDI correction. Italy, because of the very high fa-
talities resulting from the 2022 heat wave, still ranks in
the uppermost 10, while all other developed countries
move out of this group (including Greece and Spain).
The HDI correction’s significance is also clearly visible
with a view to the 20 most affected countries in 1993-
2022. Developing countries now account for 17 of 20
(compared with 12 of 20 for the uncorrected ranking).
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Figure 9: 20 countries most affected in 1993-2022 (HDI-corrected)
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Figure 10: 20 countries most affected in 2022 (HDI-corrected)
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4

Linking extreme
weather events and
climate change

Extreme weather events’ emergence and formation
are complex. Many interrelated factors must be con-
sidered in explaining the specific causes. However, sci-
ence clearly demonstrates climate change’s significant
effect on certain types of events’ frequency, intensity,
and duration. Understanding this relationship is es-
sential for mitigating risks and preparing to deal with
impacts. This chapter first presents the current scien-
tific status of attribution of extreme weather events
to climate change and then details climate change’s
effects on the mostimportant hazard types for the CRI.

4.1 Current scientific status
of attribution science

Science has thoroughly researched the connection
between extreme weather events and climate change.
The IPCC Sixth Assessment Report states with high con-
fidence that, ‘Human-caused climate change is already
affecting many weather and climate extremes in every
region across the globe. This has led to widespread
adverse impacts and related losses and damages to
nature and people.**

135 IPCC2023.

136 Otto 2017.

137 McSweeney and Tandon 2024.
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140 IPCC2022.

141 Taminga et al. 2025.
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Above all, attribution science has built a solid evidence
base on human-induced climate change’s contribution
to individual extreme weather events. By comparing
real-world data with a simulated climate that excludes
certain factors, such as greenhouse gas emissions (e.g.
simulating a world without climate change), attribu-
tion science estimates climate change’s influence on
extreme weather events.**® Attribution science, which
emerged in the 1990s, has evolved from a new, sel-
dom-applied method struggling to pinpoint causes
of individual events to a multimethod approach with
more than 600 studies on more than 750 events to
date.’®” Across all 750 cases, 74% were made more
likely or severe because of climate change, according
to a meta-analysis by Carbon Brief.!* Studies now can
answer whether and to what extent human-induced
climate change affected extreme weather events’ like-
lihood, intensity, or impact.’® The IPCC Sixth Assess-
ment Report, therefore, notes that, ‘Evidence of ob-
served changes in extremes such as heatwaves, heavy
precipitation, droughts, and tropical cyclones, and, in
particular, their attribution to human influence, has
strengthened since AR5.”**° Even rapid attribution fol-
lowing single events is possible.'*
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However, huge geographical differences exist in attri-
bution studies, similar to general climate change data
(see chapter 4).1*2 Large attribution knowledge gaps are
especially present for Global South countries because
of alack of adequate weather data and well-evaluated
climate models.*** Therefore, current attribution stud-
ies ‘provide very little information about those events
and regions where the largest damages and socio-eco-
nomic losses are incurred.*** Such studies, thus far,
have focused on Europe (22%), eastern and southeast
Asia (22%), and Northern America (19%), with only 1%
covering northern Africa and western Asia.**

4.2 Attribution of CRI event
types to climate change

Heat waves

‘Heat wave’ refers to a period of abnormally hot and/
or unusually humid weather, lasting from two days to
weeks.*® Countries and regions apply different thresh-
olds for temperature and duration in defining an event
as a heat wave.**” As heat waves are primarily influ-
enced by thermodynamic factors, it is easier for attri-
bution scientists to establish a causal link to climate
change compared to other extreme weather events.**
This fact has led to heat waves being studied more ex-
tensively than other extreme weather events. Extreme
heat events appear to be growing more frequent be-
cause of climate change, and heat levels once con-
sidered very rare are now merely seen as unusual.'*
According to the IPCC Sixth Assessment Report, heat
waves that had a 10% chance of occurring annually
in the pre-industrial climate are now 2.8 times more
frequent and 1.2°C hotter.”* If 2°C of global warming
is surpassed, the frequency will rise to 5.6 times, with
2.6°C temperature increases.’!
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For 2022, attribution studies found that human-caused
climate change made the heat wave event in parts of
western Europe at least 10 times more likely.**> Climate
change also made devastating early heat in India and
Pakistan 30 times more likely.!*?

Heat waves negatively impact the health of affected
people. The increased frequency and intensity of heat
waves is followed by heat-related illnesses. Moreover,
heat-related mortality has increased, with one study
attributing 37% of heat-related deaths globally to cli-
mate change.'>* Rising temperatures disproportionate-
ly affect the most vulnerable groups in society - older
people, children, and people with pre-existing medical
conditions.’*> Additionally, a large part of the global
population resides in hotter regions, where heat waves’
impacts are felt most acutely.

The data gaps in climate and attribution science for
Global South countries (see chapter 4) are particular-
ly pronounced regarding heat waves, including EM-
DAT, which the CRI uses. Heat waves are, for instance,
not well-recorded for Sub-Saharan Africa.*® Extreme
weather damage databases, such as EM-DAT, report
no significant heat wave impacts in Sub-Saharan Af-
rica since 1900, though the region has experienced
several heat waves.'>” About 52% of heat wave events
recorded in EM-DAT occurred in nine countries: Japan,
India, Pakistan, United States, followed by western Eu-
ropean countries (France, Belgium, United Kingdom,
Spain, and Germany).

Floods

‘Flood’ is a general term for water overflow from a
stream channel onto normally dry land in the flood-
plain (riverine flooding), higher than normal levels
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alongthe coast and in lakes or reservoirs (coastal flood-
ing), and ponding of water at or near where the rain
fell;i.e., flash floods.*® A ‘flash flood’ is heavy or exces-
sive rainfall in a short period of time and that produc-
es immediate runoff, creating flood conditions within
minutes or a few hours during or after the rainfall.'>®

Attribution science faces multiple challenges in ana-
lysing flood events. Scussolini et al. (2023) indicated
a non-linear relationship between rainfall and flood
occurrence or severity, as the relationship depends
on various factors, such as hydrological processes,
river and coastal management, and pre-existing con-
ditions before rainfall. Human interventions, such as
dam construction and land-use changes (e.g. agri-
cultural development), also can influence flood dy-
namics by amplifying, mitigating, or outweighing cli-
mate change’s effects.'®® Despite these complexities,
the principal findings show heavy rainfall has become
more frequent and intense in many parts of the world
because of climate change.’*! The aggregated findings
inthe latest IPCC reportindicate that, at a global scale,
arainfall event that would be expected oncein 10 years
now has a 1.3-times chance of occurring every 10 years
and will bring greater precipitation.'®2 This frequency is
expected to increase as global warming continues.'®

The global temperatureincrease leads to rising global
sea levels, which increase coastal flooding.'** Addition-
ally, the higher GHG emissions level leads to more trop-
ical cyclones, which often cause floods.*® Scientists
also have found, with a high level of confidence, that
increased precipitation extremes and inland flooding
can be attributed to global surface air temperature
warming. ¢

Scientists have observed that annual monsoons in
parts of Asia and Africa are changing because of cli-
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mate change. Shorter but more intense rains are hav-
ing negative impacts in many low- and middle-income
countries, where large populations depend on mon-
soons for agriculture.’*” Hurricane Katrina was one
event where attribution scientists could establish a
clear link between a flood event and climate change.
The hurricane struck the US southeastern coast in
2005, killing 1,800 and causing widespread destruc-
tion. Simulating sea level and climate conditions from
1900, Irish et al. (2013) unpacked climate change’s in-
fluence on this event. Their findings suggest that ‘flood
elevations during Hurricane Katrina [...] were estimat-
ed to be 15 to 60% higher in coastal areas’ because of
sea level rise. Thus, while attribution science should
account for different factors when examining floods,
the general trend is that increased rainfall and sea lev-
el rise are already leading to more severe flooding in
different parts of the world.

Drought

Adroughtis an extended period of unusually low pre-
cipitation, which brings a water shortage for people,
animals, and plants.'*® Drought differs from most oth-
er hazards in that it develops slowly, sometimes even
over years, and its onset is generally difficult to de-
tect. The IPCC’s latest report outlines various types
of drought, including meteorological (precipitation
deficits), agricultural (soil moisture deficits), ecolog-
ical (plant water stress), and hydrological (shortag-
es in reservoirs, lakes, and groundwater). All types of
drought are interconnected, essentially describing a
moisture shortage in different parts of the hydrological
system.'®® Higher temperatures and precipitation defi-
cits, either individually or together, are key drivers of
drought. Attribution scientists face challengesin GHG
emissions’ indirect influence on precipitation and, in
turn, on drought.*™
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The IPCC Sixth Assessment Report stated with medi-
um confidence that ‘human-induced climate change
has contributed to increases in agricultural and eco-
logical droughtsin some regions.'™ The report warns,
with high confidence, that agricultural and ecological
drought will continue to increase. Drought has severe
impacts on people and ecosystems, leading to lower
water quality, harm to aquatic ecosystems, crop fail-
ure, livestock losses, and reduced water availability.
Thisis particularly detrimental to the agricultural sec-
tor, contributing to food insecurity, which can drive
human conflicts and displacement.!™ For instance, in
the Horn of Africa, a severe drought since October 2020
has led to acute food insecurity for millions of people.
Attribution scientists have shown that the conditions
would not have led to such a droughtin a 1.2°C-cool-
er world.*”

Regarding 2022, attribution studies have found that,
for the Northern Hemisphere extratropics, human-in-
duced climate change made the observed soil moisture
drought much more likely, by a factor of =20 for root
zone soil moisture and =5 for surface soil moisture.™

Storms and tropical cyclones

The CRI includes several types of storms, with tropi-
cal cyclones being the most destructive. A tropical cy-
clone originates over tropical or subtropical waters.*™
Itis characterised by a warm-core, non-frontal synop-
tic-scale cyclone with a low pressure centre, spiral rain
bands, and strong winds. Depending on their location,
tropical cyclones are also referred to as ‘hurricanes’
(Atlantic, Northeast Pacific), ‘typhoons’ (Northwest Pa-
cific), and ‘cyclones’ (South Pacific and Indian Ocean).
While these storms’ wind speed thresholds vary by
region, the Saffir-Simpson Hurricane Wind Scale is a
commonly used classification system. This scale cat-
egorises hurricanes into five levels based on their sus-
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tained wind speeds, from 1 (minimal damage) to 5 (cat-
astrophic damage). The scale helps estimate storms’
potential destruction and impact.

Climate change’s influence on tropical cyclones is
more complex than for other types of extreme weath-
er events, as heavy rainfall and extreme winds drive
the impacts.'”® Moreover, the surrounding conditions,
such as sea surface temperatures, are vital for storm
formation. Warmer ocean temperatures, driven by cli-
mate change, act like fuel for tropical cyclones, inten-
sifying the strength of these storms and, thus, poten-
tially making them more destructive.’” Additionally,
as warmer air holds more moisture, these storms are
likely to lead to heavier rainfall in affected regions.*
The IPCC Sixth Assessment Report found, ‘it is like-
ly that the global proportion of category 3-5 tropical
cyclone instances and the frequency of rapid intensi-
fication events have both increased globally over the
past 40 years.1™®

Attribution science findings show that climate change
is strengthening conditions conducive to the most
powerful hurricanes, with more intense rainfall totals
and wind speeds.’® Studies have repeatedly shown
that recent extreme flood events can be attributed to
climate change. The causes of these events include Su-
perstorm Sandy*®! (2012 in the Caribbean and the east-
ern United States) and Hurricane Katrina (2005 in Lou-
isiana).182 Attribution science also found that climate
change was a key driver for the catastrophic impacts
of Hurricane Helene in the United States in 2024.18

Wildfires

Wildfires are uncontrolled and unpredictable com-
bustion or burning of plants in a natural setting, such
as forest, grassland, brush land, or tundra, and that
consume the natural fuels and spread depending on
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environmental conditions (e.g. wind, topography).:®
Wildfires are driven by factors such as high tempera-
ture, low humidity, lack of rain, fuel availability, and
high wind speed.**> While they can cause direct loss of
human lives, their death toll tends to be lower than for
other weather extremes.*® However, inhaling wildfire
smoke can lead to long-term respiratory health issues
and wildfires are also associated with large losses of
wildlife and other parts of the ecosystem. Wildfires
are complex to study, as their occurrence depends
on pre-existing weather conditions (such as drought)
and whether vegetation was subjected to low humid-
ity and rainfall.*¥” As such, they are closely linked to
other extreme weather events, such as drought and
heat waves. Carbon Brief indicates wildfires are one
of least-studied weather extremes in the context of
attribution science.®
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The devastating bushfires in Australia in 2019/2020,
with up to 19 million hectares burnt, are a prime ex-
ample.’® The wildfires were fuelled, in part, by the pro-
longed drought that preceded them. Van Oldenborgh
etal. (2020) found that climate change made the event
30% more likely,*® and concluded that increasing tem-
peratures bring a higher risk of such extreme fire sea-
sons.'** Similarly, Du et al. (2021) found that human-in-
duced climate change was a driving force of the spring
2019 wildfires in southwest China.’? Researchers also
identified a ‘significant anthropogenic contribution to
therisk of extreme fire weather’ in Canada’s unusually
intense wildfire season of 2017.*3 Overall, wildfires’ in-
tensity and occurrence can be clearly linked to climate
change, though further studies are needed.
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5

CRI context:

Status

quo of international
climate and resilience

policy

“Climate catastrophe is hammering health, widening
inequalities, harming sustainable development, and
rocking the foundations of peace. The vulnerable are
hardest hit.”

UN Secretary-General Anténio Guterres'®

The CRI 2025 clearly shows that extreme weather
events’ impacts are being felt worldwide as increas-
ing climate change further exacerbates the situation.
Over the 30-year span of 1993-2022, the index shows
that Global South countries were particularly affected.
Five of the 10 most affected countries were in the low-
er middle-income group of developing countries, with
three LDCs or SIDS. These countries, and especially the
population’s most vulnerable parts, are particularly af-
fected by hazards’ damaging effects (as, for example,
their livelihoods depend on fewer assets) and have a
lower coping capacity (e.g. they cannot rely on savings
to buffer the impacts and may need longer to rebuild
and recover). In 2022, particularly high-income coun-
tries ranked very high in the index and were heavily
affected by the impacts, while having better coping
capacity to rebuild in the aftermath of a disaster. How-
ever, the most vulnerable groups (e.g. older people and
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children) were especially affected and risk manage-
ment needed improving in those countries.

The year 2024 was marked by international crisis and
strong geopolitical tensions, exerting pressure on
the multilateral system. In this year of a high number
of elections (over half the world’s population in 72
countries were eligible to vote), the conflict between
an often fossil-focussed authoritarian, radical right-
wing camp and an increasingly fragmented more lib-
eral camp dominated. In many countries, parties that
want less international cooperation and an extension
of the fossil fuel business model won. The collective
outcome of these results will also have consequences
for supporting the most vulnerable countries in deal-
ing with climate change’s consequences. This impact
was already evident at COP29, which concluded with
anew climate target that fell far short of the countries’
needs. Meanwhile, records have been broken. After ex-
ceptionally high average monthly temperatures, 2024
was the hottest year on record'® and the first full year
at more than 1.5°C above pre-industrial temperatures,
while extraordinary unprecedented extreme weather
events have occurred worldwide.
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Already today, around 3.3-3.6 billion people live in
climate change-vulnerable conditions,** and extreme
weather events have already led to irreversible im-
pacts, adaptation limits have been reached and im-
pacts materialised in economic and non-economic
L&D. The impacts disproportionately affect the most
vulnerable, with LDCs, Least Developed Land-Locked
Countries (LLDCs), and SIDS suffering a higher share
of fatalities due to disasters.!*” Increased human mo-
bility and displacement are another consequence of
those impacts, with SIDS being extremely affected
(IPCC 2022). In 2023 alone, worldwide, 26.4 million
more people were internally displaced because of dis-
asters.'® Assessments show that costs of around USD
143 billion due to extreme weather events are attrib-
utable to climate change.*®

5.1 The large emissions gap

Responsibility for the further-increasing climate crisis
liesin GHG emissions, which impact global mean tem-
perature changes, and the resulting intensification of
slow- and rapid-onset processes and events and their
related impacts. Countries’ mitigation actions are fail-
ing dramatically and, thus, failing in implementing the
Paris Agreement goals. Global GHG emissions, rather
than decreasing, rose by 1.3% from 2022 to 2023, ac-
cording to the latest emissions gap report.?® While a
global emissions peak is expected soon,** without
higher ambition, including in nationally determined
contributions (NDCs), the world is on track for a tem-
perature increase of 2.6-3.1°C by 2100. Staying below
1.5°C is technically still possible but it will require ex-
ceptional efforts,?* needing roughly a halving of emis-
sions by 2030. Countries vary widely in their emissions
and emissions trends. Variation is also significant re-
garding different income levels. At the global level,
the 10% of the population with the highest income ac-
counted for 48% of emissions in 2022 (with two-thirds
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living in developed countries), whereas the bottom
50% of the world population (with the lowest income)
accounted for 12% of emissions.?®® Extreme weather
events are heavily and increasingly affecting all coun-
tries, and the 2022 ranking shows seven high-income
countries among the 10 most affected. Substantially
increasing mitigation action is also in those countries’
self-interest. This is also true as global crises, such as
supply chain interruptions and higher food prices, af-
fect them as well.

5.2 Status quo of international
resilience building efforts

At the same time, investment in countries’ overall re-
silience is more important than ever. Efforts to achieve
the 2015-adopted Sustainable Development Goals
(SDGs), focussing on key global challenges, including
the climate crisis, remain insufficient. Even as some
countries are progressing, none of the 17 SDGs will be
achieved by the intended 2030, according to an SDG
status report.?* Implementation of SDG 13 (‘Take ur-
gentaction to combat climate change and itsimpacts’)
faces especially large challenges and progress is stag-
nating.?® Climate change, including extreme weather
events’ increasing frequency and intensity, is itself a
hurdle for SDG achievement, such as in reduced food
and water security.”® At the same time, the pace of SDG
progress varies widely across country groups. Nordic
countries lead in SDG achievement and BRICS coun-
tries are making substantial progress, while poor and
vulnerable nations (those most existentially affected
also by climate impacts) lag far behind.?” The gap be-
tween the world average SDG Index score and that of
poor countries and SIDS, in fact, widened in 2023 com-
pared with 2015. The COVID-19 crisis and its impacts
were identified as the main reason for this gap.?®® This
scenario shows the importance of countries’ resilience
for buffering external shocks and shocks such as ex-
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treme weather events, and theirimpacts, and the im-
portance of increasing support for the most vulnerable
countries. However, this support is lacking.

Throughout 2023, nearly 30 million more people need-
ed humanitarian assistance. Only one-third of the re-
quired USD 57 billion for this assistance was received,
according to the United Nations Office for Humanitari-
an Assistance (UNOCHA). It was also the first year since
2010 when funding declined from the previous year,
while humanitarian assistance needs are expected to
increase with the climate crisis as one of the three key
drivers of this development.?®®

In terms of effective resilience and risk management
governance and approaches, the implementation of
the Sendai Framework (2015-2030) by the United Na-
tions Office of Disaster Risk Reduction (UNDRR) is espe-
cially important. Countries generally have made pro-
gress in implementing the Sendai Framework with its
seven global targets, but the progress has been uneven
and varies across the targets. Notable achievements
include the near-halving of global disaster mortality
per 100,000 people, more than doubling of the number
of countries with national strategies for disaster risk
reduction, local governments in 108 countries hav-
ing risk-reduction strategies, and the improved glob-
al coverage of multi-hazard early warning systems. At
the same time, two-thirds more people were affected
by disaster impacts, economic loss owing to disasters
is still high and expected to further increase, disas-
ters have disrupted basic services (e.g. education and
health services), and international support for vulnera-
ble countries in the Global South remains insufficient.
Those most affected - such as SIDS, LLDCs, and LDCs
- also still face severe challenges with data, statistical
and technological capacity, disaster risk governance,
and comprehensive risk management. This situation
continues to hinder their progress.?'

The implementation of Multi Hazard Early Warning
Systems (MHEWS) is an important part of the Sendai

209 UNOCHA 2023.

210 UNGA 2024.

211 UNDRR and WMO 2024.

212 Haqueetal.2012.

213 United Nations Climate Change 2024.
214 UNFCCC 2024a.

215 UNFCCC 2024c.

216 UNEP 2024.
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Framework and supported by the UN Secretary Gen-
eral’s EWS4All-Initiative. As of May 2024, fortunately,
over half of the countries (55%) have MHEWS in place.
Coverage of SIDS is at two-thirds, while, unfortunate-
ly, under half of all LDCs and LLDCs have MHEWS in
place. While progress has been made and the situation
is generally improving, the lack of risk knowledge still
hampers the effectiveness of MHEWS.

Country examples clearly show that effective climate
change adaptation and disaster risk management
strategies are reducing risks and impacts. In Bangla-
desh, risk prevention and adaptation significantly im-
proved and led to a huge decline in cyclone-related
mortality, from roughly 500,000 fatalities in 1970 to
just 4,234 in 2007.212

Efforts to improve adaptation to those impacts are an-
other factor in strengthening countries’ resilience to
the climate crisis’ impacts. A key instrument in this re-
gard is National Adaptation Plans (NAPs), which aim
to identify countries’ adaptation needs and provide
strategies to respond to those needs. As of November
2024, 62 countries had formulated and submitted an
NAP to the UNFCCC secretariat (15 LLDCs, 13 SIDS, and
22 LDCs).23 24 Apart from Pakistan, which only submit-
ted a NAP in mid-2023 (even after the heavy flooding in
2022), none of the 10 most affected countries in 2022
had submitted one. Of the 10 most affected countries
in the 30-year span, only the Philippines had submitted
an NAP and that was only in 2024.%° More broadly, 171
countries have at least one national adaptation plan-
ning instrument (policy, strategy, or plan) in place.?¢
Importantly, while the increased number of NAPs is a
positive and vital development, implementing these
NAPs is what will eventually make a difference in re-
silience-building, which, for now, is greatly lacking.

The Global Goal on Adaptation (GGA) established un-
der the Paris Agreement and with a structure agreed
upon at COP27 is another critical piece for global re-
silience-building. Two key priorities shaped negotia-

37



tions at COP29 in Baku: (1) Addressing whether and
how means of implementation (finance, technology,
and capacity) would be integrated into the GGA frame-
work and (2) charting a clear roadmap for developing
adaptation indicators to measure global adaptation
progress. The technical phase advanced indicator
refinement but the political phase saw diluted lan-
guage on means of implementation and little progress
in transformational adaptation. Outcomes included
agreements to develop quantitative and qualitative
indicators, including for means of implementation and
the launch of the Baku Adaptation Roadmap to sup-
port GGA implementation. While GGA foundational
elements are starting to take shape, there are still no
actionable strategies for real-world impact. Evidence
shows the value of adaptation; for example, a USD 16
billion annualinvestmentin agriculture could prevent
about 78 million people from starving or chronic hun-
ger due to climate change impacts.?” Similarly, a USD
1 billion investment in coastal flood adaptation yields
a USD 14 billion reduction in damage. Ambitious ad-
aptation can cut global climate risk by half under all
warming scenarios,?® but global adaptation finance
flows are extremely low. The Adaptation Fund (AF), for
instance, which is one of the few mechanisms deliver-
ing high-quality, grant-based, community-focused fi-
nance through direct access instruments to developing
countries, is chronically underfunded. Contributions to
the AF totalled USD 130 million in 2024, less than half
of its USD 300 million annual funding target, which it-
self was a compromise figure. Inadequate and unpre-
dictable resources for the AF have limited its ability to
significantly scale up its adaptation actions.

5.3 Dire outlooks for resilience
finance: Countries urgently
need to increase finance
for the most vulnerable

The year 2024 was a decisive one for international
climate finance. After three years of discussions, tech-
nical expert dialogues, and exchange of expertise, the

217 Sulseretal. 2021.
218 Magnan et al. 2021.
219 OECD 2024.
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New Climate Finance Goal (NCQG) for post-2025, as
agreed to in Paris 2015, was decided at COP29 in Baku,
Azerbaijan. Meanwhile, the current annual goal of USD
100 billion was achieved for the first time in 2022. Two
years after the target year, developed countries pro-
vided and mobilised USD 115.9 billion in climate fi-
nance for developing countries.?’° The amount of pub-
lic finance was increased to 80%. But only 32% of this
public finance went to adaptation finance,”” failing
to achieve the 50% targeted for a fair balance between
mitigation and adaptation finance. While public ad-
aptation finance for developing countries could be
increased from USD 22 billion in 2021 to USD 28 bil-
lion in 2022, the gap between estimated adaptation
needs (USD 215-387 billion annually) (UNEP 2024b)
remains appalling. In fact, 87-93% of needs are not
being financed. Even more troubling is that just 28%
of total climate finance was provided as grants, with
the majority in the form of loans.?** Alarmingly, not all
these loans were even concessional, as some were ex-
tended on market terms, further straining the recipient
countries’ fiscal capacities.?”? While many Global South
countries are already highly in debt, this is particularly
problematic, as instruments such as loans, especially
for adaptation and L&D finance/measures, are further
exacerbating the situation.

COP29 decided on an NCQG and this has been per-
ceived as a great disappointment, especially by most
vulnerable countries. It targets mobilising =USD 300
billion annually by 2035 for developing countries to
mitigate and adapt to the climate crisis, without clear
thematic subgoals or floors. A linear increase would
mean an annual increase of USD 20 billion. The de-
cision includes the request that developed countries
‘take the lead’ (with no clear definition of what this
refers to), while developing countries are encouraged
to contribute voluntarily. As the related decision?® rec-
ognised that=USD 1.3 trillion annually would be need-
ed, it demonstrates the gap between the new goal and
countries’ actual needs and, thus, the target’s insuffi-
ciency. The Baku to Belém Roadmap, to be agreed on

222 18% of bilateral finance were non-concessional loans, 59% non-concessional loans from climate funds, and 73% non-concessional loans from MDBs,

OECD 2024.
223 UNFCCC 2024b.
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in 2025, aims to increase the mobilisation of finance
from public and private sources to USD 1.3 trillion an-
nually by 2035 and will reduce this gap. The result will
be vital for COP30in 2025.

The situation worsens when looking into the outcome
for strengthening resilience. The conference failed to
include L&D as part of the new finance goal and, thus,
does not specify the necessary obligations for devel-
oped countries to provide finance, while vulnerable
developing countries are forced to further bear the
brunt of the costs. The Fund for Responding to Loss
and Damage (FRLD), as part of the UNFCCC Financial
Mechanism, is explicitly mentioned in the decision and
potentially can channelfinance. However, the thematic
area of L&D as a whole is not included in the goal for-
mulation, so itis at most a highly indirect inclusion.

L&D has not been included even in the current climate
finance goal of USD 100 billion annually. The picture is
even bleaker when considering the needs estimated
for dealing with L&D. There are no officially accepted
L&D finance need estimates and existing estimates vary
widely. Such estimations are difficult. Needs heavily
depend, for example, on the scale of mitigation and ad-
aptation action and the magnitude by which extreme
weather events intensify. Calculations thus far mere-
ly follow a top-down, rather than a more precise sec-
tor-to-sector, approach. Markandya/Gonzélez-Eguino
(2018) calculated a widely accepted estimate of around
USD 290-580 billion of residual damage annually by
2030 for developing countries.

Though pledges have been made towards the new-
ly established FRLD, few countries have announced
a contribution and the overall volume of pledges
(around USD 56 million USD) is very low compared
with the needs . Pledges since COP28 in 2023 are an
important signal but still only account for around USD
750 million and, thus, are far from what is necessary.
Also, without explicit inclusion of L&D in the NCQG,
the necessary traction for increasing this sum must
come through other processes and initiatives. There is
a high risk of undermining the successes of past COPs
if the FRLD, which should be ready for disbursement

224 UNFCCC 2022.
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from 2025, remains inadequately equipped. There is
a critical need to establish innovative finance instru-
ments, based on the polluter pays principle and whose
revenues would be used for L&D finance/for measures
to address L&D. Fossil fuel companies have privatised
their profits of USD 3.5 billion daily during the last 50
years and they should now also bear the external costs
of their actions.

Looking ahead, the FRLD needs a reliable funding strat-
egy if it is to remain relevant and capable of deliver-
ing on its mandate of ‘assisting developing countries
that are particularly vulnerable to the adverse effects
of climate change.?** COP30 in Bélem should approve
such a strategy to be developed by the FRLD Board.
Also, as not finalised in Baku at COP29, the 3 Review
of the Warsaw International Mechanism for Loss and
Damage will be further discussed at SB62 in Bonn 2025.
One key demand Global South countries raise in this
regard is establishing an L&D Gap Report, comparable
with the UNEP adaptation and mitigation gap reports.

While actors have already been taking the legal av-
enue?® to push for support for the most vulnerable
countries because of slow progress at the internation-
al policy level, at the end of 2024, a landmark process
started for climate litigation. The International Court
of Justice (ICJ) is moving towards issuing an advisory
opinion, which will clarify states’ legal obligations re-
garding climate change under international law, and
the consequences for breaching them.??¢ Highly af-
fected SIDS (the foremost being Vanuatu, ranked 9
in the long-term CRI) took the lead in pushing the UN
General Assembly (UNGA) to request that the ICJ for-
mulate this advisory opinion. This will not be legally
binding, though it will send a powerful signal to justice
and policy systems around the world, as results are
expected for 2025.

5.4 The climate-security nexus

Climate change impacts are a fundamental challenge
for people’s wellbeing and countries’ integrity. The
climate-security nexus largely depends on the social,
economic, and natural circumstances in which the fac-
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tors unfold and can be understood as a threat multipli-
er??’ towards peace and security. Burke et al. (2024) dis-
cussed potential mechanisms through which climate
(change) affects conflict; they encompass economic
conditions, socio-demographic factors, migration, pol-
itics, and psychological mechanisms.?® Despite grow-
ing scientific knowledge of these interlinkages, climate
extremes’ exact mechanisms in social conflicts remain
unclear.”” In states with tension between different eth-
nic groups, where exclusion, discrimination, and po-
larisation exist, groups are particularly susceptible to
developing conflict following an extreme event. For
example, heavily agriculture-dependent and margin-
alised groups in Asian and African countries face in-
creased risks of conflicts due to increased drought.?

Regarding the integrity of lives and livelihoods and,
thus, human security, Adger et al. (2014) found that
‘climate change is an important factor threatening
human security [see definition below] through under-
mining livelihoods, compromising culture and identity,
increasing migration that people would rather have
avoided and challenging the ability of states to pro-
vide the conditions necessary for human security.”?**

In not only examining traditional concepts of securi-
ty that foremost aim to protect states, the concept of
human security addresses ‘widespread and cross-cut-
ting challenges to survival, livelihood and dignity of
people.?*? The concept advances comprehensive re-
sponses that address complex challenges’ multidimen-
sional causes and consequences. It combines aspects
of human rights, human development, peacekeeping,
and conflict prevention, and one dimension of the con-
ceptisalready closely linked to further development of
the UN human rights system regarding climate change.
The appointment of the first UN Special Rapporteur
on the promotion and protection of human rights
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in the context of climate change in 2022 was a mile-
stone. The connection between climate change im-
pacts and human security already was identified in
1994 in the UN Development Programme (UNDP) Hu-
man Development Report.z

At the UN level, the UN Department of Political and
Peacebuilding Affairs, UNDP, UNEP, and UN Depart-
ment of Peace Operations joined forces and initiated
the Climate Security Mechanism. This aims to bet-
ter understand and address linkages between climate
change, peace, and security.**

The climate-security nexus also has found its way into
the UN Security Council, which holds the primary re-
sponsibility for maintaining international peace and
security. After first being discussed in 2007 in an at-
tempt to address the issue by the United Kingdom,
the understanding of climate impacts’ security impli-
cations has increased substantially and a full body of
research has been conducted on the topic.* Steps,
such as the formulation of related resolutions, were
also taken within the Security Council.

In 2018, the Group of Friends of Climate and Security
was founded on the initiative of Nauru and Germany.
Since then, the issue has been on the agenda, also
with specific focus on climate change impacts, such
as in January 2019, with a Dominican Republic-led
debate on, ‘Addressing the impacts of climate-relat-
ed disasters on international peace and security.’ The
Group’s demands aim to more systematically strength-
en awareness of climate-induced security implications,
such as through a regular comprehensive United Na-
tions Secretary-General report on the peace and secu-
rity implications of climate change’s adverse effects in
country- or region-specific contexts.

Climate Risk Index 2025



6
Method

6.1 Objectives and scope

The CRI analyses climate-related extreme weather
events’ economic and human effects on countries and,
thereby, measures the realised risks’ consequences for
countries. The index ranks countries according to their
economic and human effect, with the most affected
country ranked first. Climate science and significantly
improved attribution science clearly show that climate
change is affecting the intensity, frequency, and dura-
tion of many extreme weather events. Also, extreme
weather events’ impacts on, for example, economic
costs and human health are more clearly attributable
to climate change.¢

Theresults and a high rank in the CRI should be under-
stood as a warning signal for the respective countries.
The strong connection between the increasing climate
crisis and extreme weather events indicates hazards’
potential to continue occurring and intensifying. Some
changes are happening faster than scientists previous-
ly assessed and every fraction of a degree of warming
will intensify these impacts.?’

Aim of the CRI
The CRIl aims to visualise how extreme weather events
affected countries two years before publication and

over the preceding 30 years. It simplifies the aggrega-
tion and understanding of climate impacts®*® across
different regions and time periods, spotlighting nations
that extreme weather events most severely affect. The
index aims to contextualise climate policy debates and
related policy processes with a view to the climate
risks and impacts countries are facing. Apart from the
ranking, the index brings forward concrete policy de-
mands and formulates options for taking action, with
a particular focus on the UN climate negotiations, de-
bates, and processes on the climate-security nexus
at different policy levels, and multilateral fora, such
as G7 and G20.

Scope of the CRI

The CRI is a backward-looking index based on past
dataand giving anindication of 171 countries’ realised
risks. Itis not intended to be used for linear projection
of future climate impacts or as a standalone source of
information for planning risk management and adap-
tation measures. The index covers the degree of effect
from extreme weather events, including hydrological,
meteorological, and climatological events, included

236 Adetailed description of the CRI methodology can be found here: Adil et al. 2025: Methodology of the Climate Risk Index. Germanwatch.

237 Otto 2023a.

238 The authors acknowledge that risks and impacts are subject to value judgements and based on cultural and social conceptualisation (see e.g. Farbot-

ko and Campbell 2022).
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in EM-DAT. In these categories,”*® the CRI includes the
following seven hazards.?*°

1. Hydrological

= Flood (including general, flash flood, riverine flood)

= Mass movement wet (including avalanches wet,
landslides wet, mudslides wet, rockslides wet)

2. Meteorological

= Storm (including extra-tropical storm, tropical
cyclone,*! severe weather, tornado, blizzard/
winter storm, hail, derecho, lightning/thunder-
storm, sand/dust storm, storm surge, wind action,
connective)

= Extremetemperature (including severe winter con-
ditions, heat wave, cold wave)

3. Climatological

= Wildfire (including wildfire general, forest fire)
= Drought

= Glacial lake outburst flood

6.2 Components and indicators

Table 3: CRI Indicator Overview

The CRI investigates hazards and their related im-
pacts?*? and, thus, countries’ realised risks driven by
extreme weather events. The index includes three
hazard categories and seven hazards. Each hazard’s
impact factor is measured with three indicators, each
measured in absolute and relative terms.

CRI Indicators Overview

1 Losses due to hazard
2 Fatalities**®* due to hazard
3 Degree affected** due to hazard

239 Following the EM-DAT categorization and definitions.

Absolute losses (in purchasing power parity)

Relative losses due to hazard (per unit gross
domestic product)

Absolute fatalities (absolute number)
Relative fatalities (per 100,000 inhabitants)
Absolute affected (absolute number)

Relative affected (per 100,000 inhabitants)

240 For definitions for all hazards included in CRI, see the method document here: Adil et al. 2025: Methodology of the Climate Risk Index. Germanwatch.

24

—

Depending on its location and strength, a tropical cyclone can be called a ‘hurricane, ‘typhoon, ‘tropical storm, ‘cyclonic storm, ‘tropical depression,

or simply ‘cyclone.’ Hurricanes are strong tropical cyclones that occur in the Atlantic Ocean or northeastern Pacific Ocean and typhoons occur in the

northwestern Pacific Ocean. In the Indian Ocean and South Pacific, comparable storms are referred to as ‘tropical cyclones..

242 IPCC definition of impact: The consequences of realised risks on natural and human systems, where risks result from the interactions of climate-relat-

ed hazards (including extreme weather and climate events), exposure, and vulnerability.
243 Fatalities include confirmed fatalities directly attributed to the disaster plus missing people whose whereabouts since the disaster are unknown and,

therefore, they are presumed dead based on official figures.

244 Affected is the total number of injured, otherwise affected, and homeless people.
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Relative and absolute indicators: While absolute
numbers tend to more prominently represent popu-
lous or economically capable countries, relative val-
ues capture the proportional impacts on smaller and
poorer countries. The CRI analysis is based on abso-
lute and relative indicators in order to consider both
effects. With double-weighting in the average ranking
of allindicators generating the CRI score, more empha-
sisand, therefore, greaterimportanceis placed on the
relative indicators. Identifying relative valuesin the in-
dex represents animportant complement to the other-
wise often-dominating absolute values, as it allows for
analysing country-specific data on damage in relation
to real conditions and capacities in those countries.
Clearly, for example, damage of USD 1 billion causes
much lighter relative economic consequences for rich-
er countries such as the United States and Japan, than
for poor countries, where damage often amounts to a
substantial share of the annual GDP.

Use of purchasing power parity values for a more
comprehensive estimation of how different socie-
ties are affected

Absolute losses are counted in purchasing power parity
(PPP) values. These values allow for a more appropri-
ate expression of how the loss of USD 1 actually affects
people compared with using nominal exchange rates.
PPP is a measure of the price of specific goods in dif-
ferent countries and is used to compare the absolute
purchasing power of the countries’ currencies. For ex-

245 European Commission 2024.
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ample, this means a farmer in India can buy more crops
with USD 1 than a farmer in the United States. Thus,
the same nominal damage’s relative economic impact
is much higher in India.

Influence of economic and population growth on
results: It should be noted that values and, thus, coun-
try rankings in the CRI regarding the respective indica-
tors may not only change because of extreme weather
events’ absolute impacts, but also because of econom-
ic and population growth or decline. If, for example,
population increases (as in most countries), the same
absolute number of deaths leads to a relatively lower
assessment in the following year. The same applies
for economic growth. However, this does not diminish
this approach’s significance. Society’s ability to cope
with damage through disaster risk management gen-
erally grows as economic strength increases, as great-
er resources often allow for better preparedness and
response measures. Nevertheless, improved ability
does not necessarily imply stronger implementation of
effective preparation and response measures, or that
such measures are applied equitably across different
regions or communities in the country.

6.3 Calculating the CRI score

The CRI uses the following procedure for converting
raw data into an index and calculating the CRI score,
based on the process developed by the EU Competence
Centre on Composite Indicators and Scoreboards.?*
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Figure 11: Calculating the CRI score

1 Raw data from sources is selected (for sources see References and Annex). Data errors (i.e. tabulation
errors coming from the source) are identified and corrected at this stage.

An indicator is labeled as ,missing’ for a country, if data that is missing for one or more
2 countries. This particular indicator will not be considered in the averaging process. The raw data was
selected to cover a high number of UN countries (see chapter 6.1).

The CRI indicators are normalised by determining the distance from the group leader, which assigns
3 100 to the leading country and other countries are ranked as percentage points way from the the
leader.

The absolute economic and human loss indicators* are weighted 1/8 (12.5%), the relative economic
4 and human loss indicators are weighted 3/8 (37.5%). The human loss indicator consists of fatalities
(weighted 3/5 (60%)) and people affected (weighted with 2/5 (40%)).

The CRI score is calculated as follows:
5 CRI score =[3/5 (Absolute fatalities) + 2/5 (Absolute affectedness)] x 1/8 + [3/5 (Relative fatalities)
+2/5 (Relative affectedness)] x 3/8 + (Absolute losses) x 1/8 + (Relative losses) x 3/8

* Fatalities in recent years are weighted higher in order to better reflect the status quo and to factor in the increasing influence of climate change as a risk
multiplier for shifting extreme weather patterns.

Figure 12: CRl indicators and weighting

Indicators

I Fatalities, relative 22,50%
Fatalities, absolute 7,50%

Bl Affected, relative 15,00%

[ Affected, absolute 5,00%

Bl Economic losses, relative 37,50%

71 Economic losses, absolute 12,50%

44 Climate Risk Index 2025



6.4 Time frames

The CRIranking addresses two time frames. The short-
term ranking considers impacts of extreme weather
events that occurred two years before publication. The
two-year interval between events and publication is
because of the index’s data basis. The data were pub-
lished in certain cycles. For a publication with a one-
year interval, the World Bank dataset as the basis for
determining/categorising countries’ economic losses
would not yet be fully available. The EM-DAT database’s
data quality also increases with the time lag to the year

Table 4: Climate Risk Index time frames

Short-term CRI
(2022 for CRI 2025)

Long-term CRI

6.5 Limitations of the index

The CRI does not provide an all-encompassing analysis
of countries’ realised or future risks of anthropogen-
ic climate change. It should be seen as one analysis,
which helps explain countries’ degree of effect from
climate-related impacts and risks based, on the best
publicly available historical data set on extreme weath-
er events’ impacts, alongside other analysis.>*

Theindex is based on data reflecting current and past
natural climate variability and on climate change, to
the extent that it has already left a footprint on climate
variability over the preceding 30 years.

Hazards and impacts:**” For collecting data, EM-DAT
uses a threshold for defining which events to include

246 Notre Dame Global Adaptation Initiative 2024.
247 EM-DAT Project 2022.
248 Sapir and Misson 1992.
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of the events, as the data is validated and supplement-
ed several times. The two-year interval, therefore, en-
sures higher data quality and better coverage.

The long-term ranking is based on average values
over a 30-year period, which was chosen to cover a cli-
mate-relevant timeframe. This ranking allows showing
of extreme-weather events’ long-term degree of effect
on countries. It shows the degree of effect by unusually
extreme events and recurring extreme weather events.

Most impacted countries, usually two years before publication

Most impacted countries over the preceding 30 years (1993-2022 for CRI 2025)

in the database. One of the following criteria must be
satisfied for inclusion:

= 10+ reported deaths

= 100+ people reported affected

= Declaration of a state of emergency
= Call for international assistance

An international appeal for assistance, however, takes
first precedence for entry, even if the first two criteria
are not fulfilled.?*®

Due to the EM-DAT collection criteria, events that do
not satisfy the outlined criteria are notincluded in the
database and, therefore, also not in the CRI.

Phenomena included in the CRI

Climate change’s effects can be divided into two cat-
egories in accordance with the temporal scale over
which they occur and the differing speed of their im-
pacts’ manifestation: slow-onset processes and rap-
id-onset events. The CRI analysis only incorporates
extreme weather (rapid-onset) events, including hy-
drological events, such as floods and mass move-
ments, meteorological events, such as storms and tem-
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perature extremes, and climatological events, such as
wildfires, glacial lake outburst floods, and drought. The
CRI does not include slow-onset processes, which are
taken as ‘phenomena caused or intensified by anthro-
pogenic climate change that take place over prolonged
periods of time - typically years, decades, or even cen-
turies - without a clear start or end point.” >*° Slow-on-
set processes include: increasing mean temperatures,
sea level rise, ocean acidification, glacial retreat, per-
mafrost degradation, salinisation, land and forest deg-
radation, and desertification, decreasing precipitation,
and loss of biodiversity (see IPCC 2022, UNFCCC 2012,
UNU 2017). Such processes cannot be included in this
index because of the limited data availability on eco-
nomic and human effects.

Geological events, including earthquakes, volcanic
eruptions, and tsunamis, which are independent of
weather, are also not included in this index and, thus,
not attributable to climate change.

Level

The CRI compares how countries are affected at the
national level. It does not allow for conclusions about
damage distribution below that level.

Climate change parameters
The CRI’s event-related examination does not allow
for assessment of continuous changes of important

249 Schaefer et al. 2023.
250 seee.g. Sauer et al. 2023.
251 Serdeczny 2018.
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climate parameters. For instance, the CRI cannot show
a long-term decline in precipitation that was shown
in some African countries and resulting from climate
change. Nevertheless, such parameters often greatly
influence important development factors, such as ag-
ricultural output and drinking water availability.

Impacts covered

Lagged impacts that manifest significantly later than
an event occurred (e.g. a person’s death due to inju-
ries as a consequence of an event’s impacts, or down-
stream economic damage due to the loss of economic
buffers or loss of income in the recovery phase of af-
fected people??), may not be included in the calcula-
tions of the CRI.

Climate change-related extreme weather events can
cause both economic (including[a] physical assets and
[b]income) and non-economic losses and damages (in-
cluding [a] material and [b] non-material forms).*! The
index covers a broad range of economic and non-eco-
nomic losses and damages. Measuring non-economic
loss and damage is particularly challenging. Therefore,
the index does not cover some forms of non-econom-
ic loss and damage (e.g. loss of heritage, identity and
culture).
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Annex

CRI=Climate Risk Index

Table 5: Climate Risk Index for 1993-2022 (annual averages)?*

Country Rank 1993-2022 CRI Score 1993-2022
Albania 42 10,362932
Algeria 148 0,856397
Angola 124 1,852373
Antigua and Barbuda 53 8,502695
Argentina 147 0,923601
Armenia 142 1,000572
Australia 85 4,657769
Austria 94 3,793528
Azerbaijan 132 1,561488
Bangladesh 31 12,355940
Barbados 161 0,253418
Belarus 164 0,220857
Belgium 18 14,709414
Belize 21 14,001532
Benin 119 2,088943
Bhutan 88 4,507948
Bolivia 74 5,601241
Bosnia and Herzegovina 99 3,470865
Botswana 149 0,844738
Brazil 101 3,267550
Bulgaria 24 13,575688

252 Zero values indicate that either there is no data available or that no events (fatalities, losses, etc.) occurred.
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Country

Rank 1993-2022

CRI Score 1993-2022

Burkina Faso
Burundi
Cambodia
Cameroon
Canada

Cape Verde
Central African Republic
Chad

Chile

China

Chinese Taipei
Colombia
Comoros
Costa Rica
Cote d'lvoire
Croatia
Cyprus

Czech Republic

Democratic Republic of Congo

Democratic Republic of
Timor-Leste

Denmark

Djibouti

Dominica
Dominican Republic
Ecuador

Egypt

El Salvador

Estonia

Climate Risk Index 2025

83

102

25

150

120

116

103

64

144

128

108

98

100

166

20

71

97

117

95

106

16

78

131

162

12

55

4,859705
3,259526
13,529287
0,825724
2,026430
2,310825
3,235855
6,509402
0,961041
31,321553
1,703881
2,925803
3,571219
3,405372
0,188153
14,034918
5,980169
3,652007
2,163694

3,782305

3,003428
14,863722
56,710660

5,262035

1,605237

0,222483

5,887742

8,253292
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Country Rank 1993-2022 CRI Score 1993-2022
Eswatini 22 13,778490
Ethiopia 63 6,537580
Fiji 11 17,062290
Finland 110 2,672137
France 32 12,140039
Gabon 160 0,281536
Georgia 127 1,732981
Germany 48 9,633009
Ghana 140 1,034207
Greece 7 20,207523
Grenada 17 14,754235
Guatemala 52 9,057334
Guinea 158 0,414886
Guinea-Bissau 145 0,958269
Guyana 29 12,536870
Haiti 14 15,877724
Honduras 3 29,586315
Hungary 87 4,508919
India 6 20,641212
Indonesia 115 2,315570
Iraq 137 1,121114
Ireland 157 0,418334
Islamic Republic of Afghanistan 45 10,028003
Islamic Republic of Iran 66 6,279654
Israel 125 1,791387
Italy 5 25,301962
Jamaica 104 3,232628
Japan 122 1,958019
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Country Rank 1993-2022 CRI Score 1993-2022
Jordan 156 0,454190
Kazakhstan 155 0,475152
Kenya 36 11,464339
Kiribati 70 6,045462
Korea, Republic of 143 0,981113
Kuwait 172 0,009841
Kyrgyz Republic 105 3,091775
Lao People's Democratic Republic 57 7,740774
Latvia 92 4,073726
Lebanon 141 1,033220
Lesotho 40 10,722609
Liberia 169 0,130484
Libya 171 0,052200
Lithuania 41 10,449151
Luxembourg 60 6,932159
Madagascar 67 6,255572
Malawi 34 11,597072
Malaysia 135 1,349197
Maldives 170 0,069067
Mali 84 4,787280
Malta 50 9,401983
Marshall Islands 89 4,402461
Mauritania 15 15,502176
Mauritius 152 0,661388
Mexico 112 2,471423
Micronesia 23 13,651185
Moldova 58 7,440098
Mongolia 19 14,421988
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Country Rank 1993-2022 CRI Score 1993-2022
Montenegro 75 5,459267
Morocco 136 1,140244
Mozambique 39 10,809327
Myanmar 4 28,467799
Namibia 38 11,277254
Nepal 69 6,166098
Netherlands 86 4,590555
New Zealand 163 0,221411
Nicaragua 33 12,023248
Niger 27 12,953068
Nigeria 123 1,862427
North Macedonia 81 4,932151
Norway 154 0,524146
Oman 129 1,656807
Pakistan 56 7,953681
Panama 118 2,127513
Papua New Guinea 93 4,063188
Paraguay 91 4,095149
Peru 90 4,125336
Philippines 10 18,745595
Poland 114 2,342949
Portugal 12 16,949552
Puerto Rico 46 9,903933
Qatar 173 0,004266
Republic of Congo 134 1,448759
Romania 49 9,407510
Russia 62 6,581661
Rwanda 111 2,659275
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Country Rank 1993-2022 CRI Score 1993-2022
Samoa 107 2,947800
Saudi Arabia 167 0,177879
Senegal 121 2,021929
Serbia 65 6,451620
Seychelles 130 1,609839
Sierra Leone 126 1,786528
Slovak Republic 82 4,881210
Slovenia 68 6,181995
Solomon Islands 44 10,123968
South Africa 79 5,048749
Spain 8 19,813820
SriLanka 59 7,021801
St. Kitts and Nevis 47 9,880286
St. Lucia 43 10,200262
St. Vincent and the Grenadines 73 5,798849
Sudan 80 5,037058
Suriname 151 0,685892
Sweden 159 0,366060
Switzerland 96 3,674351
Tajikistan 51 9,112756
Tanzania 113 2,398965
Thailand 30 12,477545
The Bahamas 28 12,827175
The Gambia 109 2,790938
Togo 146 0,939060
Tonga 26 13,394748
Trinidad and Tobago 139 1,071876
Tunisia 168 0,157001
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Country Rank 1993-2022 CRI Score 1993-2022
Turkey 153 0,600426
Tuvalu 37 11,421067
Uganda 76 5,314353
Ukraine 138 1,078113
United Arab Emirates 174 0,000129
United Kingdom 61 6,904888
United States of America 13 16,783348
Uruguay 133 1,534079
Uzbekistan 165 0,217189
Vanuatu 9 19,104340
Vietham 54 8,405860
Zambia 7 5,294369
Zimbabwe 35 11,529970
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Table 6: Climate Risk Index for 2022253

Country Rank 2022 CRI Score 2022
Albania 23 9,458431
Algeria 99 0,096639
Angola 149 0,000000
Antigua and Barbuda 157 0,000000
Argentina 68 1,395797
Armenia 165 0,000000
Australia 36 5,845181
Austria 53 3,622132
Azerbaijan 147 0,000000
Bangladesh 46 4,145876
Barbados 137 0,000000
Belarus 127 0,000000
Belgium 57 2,922883
Belize 2 48,144759
Benin 82 0,464536
Bhutan 126 0,000000
Bolivia 67 1,525697
Bosnia and Herzegovina 104 0,056358
Botswana 134 0,000000
Brazil 50 3,872378
Bulgaria 10 15,604115
Burkina Faso 32 5,982607
Burundi 144 0,000000
Cambodia 80 0,527464
Cameroon 48 3,991536
Canada 96 0,158720

253 Zero values indicate that either there is no data available or that no events (fatalities, losses, etc.) occurred.
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Country Rank 2022 CRI Score 2022
Cape Verde 59 2,751093
Central African Republic 11 15,575021
Chad 29 7,037079
Chile 111 0,029266
China 51 3,808915
Chinese Taipei 123 0,000745
Colombia 79 0,542756
Comoros 171 0,000000
Costa Rica 63 2,090241
Cote d'lvoire 105 0,055617
Croatia 13 14,235729
Cyprus 34 5,972394
Czech Republic 64 2,044334
Democratic Republic of Congo 14 13,587295
Democratic Republic of 168 0,000000
Timor-Leste

Denmark 54 3,254618
Djibouti 31 6,083413
Dominica 158 0,000000
Dominican Republic 42 4,744945
Ecuador 75 0,853045
Egypt 170 0,000000
El Salvador 17 0,687090
Estonia 24 9,167420
Eswatini 110 0,031251
Ethiopia 12 15,546251
Fiji 27 7,441087
Finland 56 3,069299
France 28 7,244031
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Country Rank 2022 CRI Score 2022
Gabon 166 0,000000
Georgia 107 0,050249
Germany 17 10,926968
Ghana 119 0,006032
Greece 4 23,270429
Grenada 135 0,000000
Guatemala 22 9,612489
Guinea 97 0,133716
Guinea-Bissau 133 0,000000
Guyana 113 0,021908
Haiti 100 0,088905
Honduras 73 0,891078
Hungary 47 4,122447
India 49 3,980564
Indonesia 93 0,207915
Iraq 118 0,006792
Ireland 85 0,398190
Islamic Republic of Afghanistan 74 0,866273
Islamic Republic of Iran 76 0,728962
Israel 140 0,000000
Italy 3 30,000250
Jamaica 159 0,000000
Japan 69 1,113007
Jordan 125 0,000000
Kazakhstan 145 0,000000
Kenya 131 0,000000
Kiribati 128 0,000000
Korea, Republic of 86 0,394131
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Country Rank 2022 CRI Score 2022
Kuwait 136 0,000000
Kyrgyz Republic 102 0,072218
Lao People's Democratic Republic 92 0,216185
Latvia 45 4,149124
Lebanon 129 0,000000
Lesotho 132 0,000000
Liberia 156 0,000000
Libya 130 0,000000
Lithuania 21 10,045640
Luxembourg 41 4,968930
Madagascar 62 2,292383
Malawi 26 7,532099
Malaysia 91 0,237783
Maldives 141 0,000000
Mali 55 3,147894
Malta 18 10,546781
Marshall Islands 52 3,806420
Mauritania 83 0,443088
Mauritius 103 0,062528
Mexico 98 0,100264
Micronesia 155 0,000000
Moldova 172 0,000000
Mongolia 89 0,357718
Montenegro 33 5,973640
Morocco 154 0,000000
Mozambique 66 1,788376
Myanmar 173 0,000000
Namibia 169 0,000000
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Country Rank 2022 CRI Score 2022
Nepal 78 0,545304
Netherlands 58 2,751198
New Zealand 121 0,004866
Nicaragua 16 11,144999
Niger 25 7,705593
Nigeria 8 16,645731
North Macedonia 153 0,000000
Norway 84 0,416436
Oman 143 0,000000
Pakistan 1 53,626890
Panama 122 0,001224
Papua New Guinea 139 0,000000
Paraguay 160 0,000000
Peru 109 0,032605
Philippines 43 4,394394
Poland 65 1,858334
Portugal 9 16,557192
Puerto Rico 6 21,623177
Qatar 150 0,000000
Republic of Congo 71 0,998950
Romania 19 10,491681
Russia 112 0,022565
Rwanda 94 0,170264
Samoa 142 0,000000
Saudi Arabia 152 0,000000
Senegal 108 0,043836
Serbia 30 6,567592
Seychelles 148 0,000000
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Country

Rank 2022

CRI Score 2022

Sierra Leone
Slovak Republic
Slovenia
Solomon Islands
South Africa
Spain

Sri Lanka

St. Kitts and Nevis

St. Lucia

St. Vincent and the Grenadines

Sudan
Suriname
Sweden
Switzerland
Tajikistan
Tanzania
Thailand
The Bahamas
The Gambia
Togo

Tonga
Trinidad and Tobago
Tunisia
Turkey
Tuvalu
Uganda
Ukraine

United Arab Emirates

73

95

40

38

174

20

88

146

70

138

15

35

90

60

162

115

12

167

87

101

151

61

114

120

124

37

163

164

0,162690
5,089603
5,422218
0,000000
10,302265
22,125609
0,366570
0,000000
1,080690
0,000000
11,501563
5,955677
0,296910
2,654297
0,000000
0,017792
0,948168
0,000000
0,392504
0,077028
0,000000
2,321589
0,018400
0,005607
0,000000
5,546346
0,000000

0,000000
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Country

Rank 2022

CRI Score 2022

United Kingdom

United States of America
Uruguay

Uzbekistan

Vanuatu

Vietnam

Zambia

Zimbabwe
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39

44

116

161

81

106

117

5,413439
18,180544
4,284437
0,012573
0,000000
0,503974
0,053600

0,006945
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